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REM * 
IDENTIFICATION 
PRODUCT CODE: MAINDEC-11-DDDUA-A-D 
PRODUCT NAME: DUL1 OFFLINE COMBINED EXERCISER 
DATE RELEASED: 21 DECEMBER 1975 
MAINTAINER: DIAGNOSTIC GROUP 


Lg ORMATION IN THIS 


SEE ee ee Sea. 
ity F T MARY IN TH : 

THE SOFTWARE DESCR 

LICENSE AND MAY 

TERMS 
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GENERAL DESCRIPTION 
THIS DIAGNOSTIC CAN ath 16 0U11’S, THIS it THAT 


Shae BErORe Proceebine fo The ext Device, 


CONTINUES EXERCISING ALL DEVICES IN THIS PaSHi On UNTIL 


THIS DIAGNOSTIC CAN BE RUN WITH OR WITHOUT A 
CONSOLE TELETYPE. 


THE AUTOSIZER PROGRAM MUST BE RUN PRIOR TO THIS DIAGNOSTIC 
TO MAKE SURE THAT THE DEVICE EXISTS IN THE SYSTEM. 






























THE DUL1 OFFLINE COMBINED meeiven C FOR PRODUCTION T TESTS 
THAT THE TRANSMITTER cel CHIPS 
TESTING OF I THE 8 BSSOCIA OGIC On THE NAD CHEEK. TH te 
OPERATION Loatc. I 

TxOR BD DOP AC ACT Lat ee ‘ 

10 USE ON Te ee BAe oe DETAILS) 
REQUIREMENTS 
POP-1]1 FAMILY STANDARD COMPUTER WITH MINIMUM 4K MEMORY 
DU11 SYNCRONOUS/ISOCRONOUS OPTION 

ONE CONSOLE TELETYPE OR EQUIVALENT --- OPTIONAL. 

STORAGE 

THE PROGRAM LOADS INTO 4K OF MEMORY WITH BOOTSTRAP 

LOADING PROCEDURE 
THE STANDARD PROCEDURE FOR LOADING ABSOLUTE BINARY TAPES 
1S TO BE USED. 


STARTING ADDRESS 
FUR ABSOLUTE LOADER 


4K 0 

ak 037800 
lek 

16K 

20K 1 

c4K 1 

eBK 





STARTING PROCEDURE 
CONTROL SWITCH SETTINGS 


, AM MALLE A LO LLL LE LL LE ILL BEE 


eee ew ee ee eee —-- «= 


= —e mm — ow 


el —< 2. a ow ee ee LLL LLL LLL LLL LLL LO 
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4.1.1 AFTER PROGRAM LOND (INITIAL PROGRAM START) 
ALL CONSOLE SWITCHES DOWN | 


4.1.2 TO MODIFY DEVICE VECTOR AND CONTROL REGISTER ADDRESSES 
AFTER PROGRAM RESTART OR TO RUN MULTIPLE DEVICES 


SNO0=1 

4.1.3 TO START PROGRAM AT SELECTED TEST AFTER A_PROGRAM RESTART 
(SNCY IN SINGLE DEVICE eeree ARG ONLY IF THERE IS A TTY, THAT 
15, THERE CAN BE CONVERSATION BETWEEN TTY AND THE SYSTEM) 


4.1.4 TO LOCK ON SELECTED TEST AFTER A PROGRAM RESTART 
(ONLY IN SINGLE DEVICE TESTS AND ONLY IF THERE IS A TTY) 


CWO2=1 
NOTEL: IN SWOl WILL BE WHEN =] IS USED 
NOTEe: ty GpuT sol =1 "1 OCK BN OFESr™ EM ADE AULT 3 TEST 1 
4.2 STARTING ADDRESS 
THE STARTING ADDRESS FOR ALL TESTS IS 000200 
THE RETARTING FOR TS 
Tg SETTING SOBRE ER tk T"eecHE OPE cone 
THE STARTING ADDRESS TO LOCK ON TEST IS 000200 
PROGRAM AND/OR OPERATOR ACTION 
1 INITIAL PROGRAM START 
EITHER A) ONLY IF THERE IS NO TTY --- 
43.1.1 LOAD PROGRAM INTO MEMORY WITH ABSOLUTE LOADER 
43.1.2 PATCH THE TAGS TPCSR AND TPDBR WITH 177570 
4.3.1.3 LOAD ADDRESS 000200 
4.3.1.4 CLEAR CONSOLE SWITCHES 
4.3.1.5 SET SWIS=1, SWO7=1, SWO6=1 
4.3.1.6 PRESS START 
IF THERE ARE NO ERRORS, PROGRAM WILL 
FOR ABOUT 22 SECONDS AT THE 
WILL BE “S” ON THE DISPLAY L 
OF SECONDS AND r 
252 FOR END OF PASS. 
IF ANY ERROR ENCOUNTE 











- = 
at | re | 







TO DETERMINE TYPE OF ERROR: 
4.3.1.7 LOAD ADDRESS 017400 


-—— —- ~~ ——— Se ww Owe FO —_— = =. —- —_— & =. ee ee eee 
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4.3.1.8 PRESS EXAMINE 

CONTENT OF THIS LOCATION IS -- - RECEIVER ERROR PC 
4.3.1.3 PRESS EXAMINE 

CONTENT IS --- ADDRESS OF REGISTER 

4.3.1.10 PRESS EXAMINE 

CONTENT IS --- EXPECTED VALUE 

4.3.1.11 PRESS EXAMINE 

CONTENT IS --- ACTUAL VALUE 

TO TEST IF THERE IS ANY MORE ERROR IN ANY OTHER TEST 
4.3.1.12 LOAD ADDRESS 000200 

4.3.1.13 CLEAR CONSOLE SWITCHES 

4.3.1.i14% SET SW15 = 
4.3.1.15 SET SW11 = 
4.3.1.16 SET SWO7 = 
4.3.1.17 SET SWOB = 1 
4.3.1.18 PRESS START 


—_- —— ee 


PROGRAM WILL HALT FOR THE FIRST ERROR THAT WAS JUST OBSERVED 


4.3.1.19 PRESS CONTINUE (SWIS = 1, SWil = 1, SWO7 = 1) 
IF THE PROGRAM HALTS AT ADDRESS 014340: 

4.3.1.20 LOAD ADDRESS 017400 

4.3.1.21 PRESS EXAMINE 

CONTENT IS THE NEW RECEIVER ERROR PC FOR THE 2ND ERROR. 
NEXT THREE LOCATIONS CONTAIN 

ADDRESS OF THE REGISTER,EXPECTED VALUE,AND ACTUAL VALUE 


TESTS 4.3.1.12 THRU 4.3.1.21 CAN BE REPEATED FOR ANY 
FURTHER ERROR. 


6: IF THERE IS A TTY --- 


ee <2 - ~<_——s — eee a eee ee eon ee 


———— EE - 


| 
| 
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4.3.1.1 LOAD PROGRAM INTO MEMORY WITH ABSOLUTE LOADER 
4.3.1.2 LOAD ADDRESS 000200 
4.3.1.3 CLEAR CONSOLE SWITCHES 

.3.1.4 PRESS START 


4. +31 1.5 THE PROGRAN HILL TYPE ~DU1} DOD ic Ha ileal (ONCE ONLY? 


TO START TESTING .AND THEN TESTING WILL BE 


IF THE SYSTEM DOES NOT HAVE A TTY DO NOT 


4.3.2 PROGRAM RESTART WITH ALL SWITCHES DOWN 

4.3.2.1 THE PROGRAM WILL TYPE “R™ AND WILL COMMENCE TESTING 
4.3.3 PROGRAM RESTART WITH SWOO=1 

4.3.3.1 LOAD ADDRESS 000200 

4.3.3.2 SET SWOO=1 

4.3.3.3 PRESS START 


4.3.3.4 THE PROGRAM WILL TYPE “ 1ST DEVICE: RECEI 
ADDRESS” AND WAIT FOR AN INPUT FROM THE 


4.2.3.5 TYPE INTHE ADDRESS OF THE FRR ESTED 
REGI BE 


ISTER ADDRESS OF THE DUI! TO TES 
FOLLOWED BY A <CARRIAGE RETURN> 


ye PN See TET Teor orc MESSAGE TYPED bf. 33 


«2:25 onan Senin” AND WAIT FOR AN 
INPUT FROM THE TELETYPE KEYBOARD 


4.3.3.7 TYPE_IN THE BASE RECEIVER INTERRUPT VECTOR ADDRESS 
FOR THE DUJ1 TO BE TESTED FOLLOWED BY A <CARRIAGE RETURN? 




















IF AN INCORRECT ADDRESS IS T 
GND WILL THEN REPEAT THE MESSAGE OF 4.3.3.6 





THE ‘Om WILL TYPE “?" 


YPED , THE PROGRAM WILL TYPE “?™ 


1 
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4.3.3.8 THE PROGRAM WILL TYPE CARE YOU RUNNING MULTIPLE DEVICES 7” 
Y OR N)-" AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 


4.3.3.3 TYPE_IN THE RFEROPRIATE ANSWER YES OR NO FOLLOWED BY A 
(CARRIAGE RETURN> 


IF AN INCORRECT ANSWER ISG VEN THE PROGRAM WILL TYPE “?” 
AND WILL THEN REPEAT THE ME SERE 0 3.8 


IF A “NO” ANSWER IS GIVEN: JUMP TO SECTION 4.3.3. le 
IF A “YES" ANSWER IS GIVEN: THE NEXT QUESTION IS ASKED 











4.3.3. 10 THE PROGRAM WILL TYPE “LAST Ye 2 sRECEIVER CONTROL 
REGISTER ADDRESS-" AND WAIT T FOR AN I HE TELETYPE KEYBOARD 

4.3.3.11 TYPE IN a LAST RECEIVER CONTROL REGISTER 
ADDRESS OF THE uti 70 BE TESTED BY A <CARRIAGE RETURN> 


IF AN INCORRECT ANSWER IS TYPED ,THE PROGRAM WILL TYPE “’” 
AND WILL THEN REPEAT THE "OF 4.3.3.10 
NOTE: ALL SHALL BE IGUOUS 


eee: WORE THA 16 1b e t10)_DEV An ge are 


rie po AN sepheonh ROME TELETYPE —— 


1.3.3.10,8. OF eS et ee 
ADDRESS OFT THE THe Dull TO BE TESTED FOLLOWED 
BY " S TEARRIAGE 


















IF AN INCORRECT ANSWER IS +6 ane WILL TYPE “?" 
AND WiLL REPEAT THE MESSAGE OF 4.3.3.11.1 


IF A mat a LOE THAN {si 
ic’ Dae cogeeenes tse 
1ST pt 


TYPED F 
SBSERVE LOCATION a cy " SEE SECTION 7.2 


eat FOR AN pong it cet — 


4.3.3.13 TYPE IN THE arencenteir TE Oe PRIOR an ITY LEVEL OF THE 
DU11 OR DUI1’S TO BE TESTED F oie TURN> 
ear). no ates DEVICES PS MUST BE BE AT. THE IORITY 



























owe*+ oes .-——ewr —_ 
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TF AN INCORRECT LEVEL IS TYPED , THE PROGRAM WILL TYPE ””” 
BND REPEAT THE MESSAGE OF 4.3.3. 12 


THE PROGRAM WILL TYPE “# OF SYNC CHARS 


4.3.3.5% 
SELECTED (1 OR 2)-" AND WAIT FOR AN INPUT FROM THE TELETYPE 
KEYBOARD 


4%.3.3.29 TYPE IN THE APPROPRIATE ANSWER “1” OR “2” FOLLOWED 
aM a RETURN). (NOTE: ALL MULTIPLE DEVICES MUST 


IF AN INCORRECT ANSWER IS TYPED ,THE PROGRAM WILL TYPE “7” 
AND WILL REPEAT THE MESSAGE OF 4.3.3. 14 


4.3.3. 16 THE PROGRAM WILL TYPE “ IS SEC XMIT JUMPER #6 IN” (Y OR N)-" 
AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 








4.3.3.17 TYPE IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED 
BY A <CARRIAGE RETURN). (NOTE THAT ALL MULTIPLE DEVICES 
MUST BE THE SAME) 


IF AN INCORRECT ANSWER IS TYPED ,THE PROGRAM WILL TYPE “7” 
AND WILL REPEAT THE MESSAGE OF 4.3.3.16 


THE PROGRAM WILL TYPE "IS SEC REC JUMPERS ee Hon 
(Y OR N)-" AND WAIT FOR AN INPUT FROM THE KEYBOARD 


"%.3.3.39 TYPE IN THE APPROPRIATE ANSWER eee NO FOLLOWED 
BY A <CARRIAGE RETURN>. (NOTE: ALL MULT DEVICES MUST BE THE SAME) 





4.3.3.18 














IF AN INCORRECT ANSWER IS TYPED ,THE PROGRAM WILL TYPE “7” 
AND WILL REPEAT THE MESSAGE OF 4.3.3.18 


erie 4 IN OR ne . BATT FOR AN INPUT SRO THE TELETYPE KEYBOARD 


4.3.3.21 TYPE IN THE APPROPRIATE ANSWER YES OR NO Foe ee 
BY A <CARRIAGE RETURN). (NOTE: ALL MULTIPLE DEVI MUST BE THE SAME) 
IF AN INCORRECT ANSWER IS TYPED ,THE PROGRAM WILL TYPE “?” 
AND WILL REPEAT THE MESSAGE OF 4.3.3.20 
4.3.3.8 THE PROGRAM WILL TYPE “ARE YOU ING_IN MAINT. 
EXTERNAL ? AND Sy YOU 


BYPASS JUMPER CONNECTOR ON ? (Y OR N)-" AND WAIT FOR AN 
INPUT FROM THE TELETYPE KEYBOARD 


4.3.3.23 TYPE IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED BY 
G <CARRIAGE RETURN. (NOTE: ALL MULTIPLE DEVICES MUST BE THE SAME) 














IF AN INCORRECT ANSWER IS TYPED ,THE PROGRAM WILL TYPE “?" 


Fn ererenrnieieanninnnannantn 


~ 1m eres ee ewe 


2 ee ee ee emer ee ae 
r - 
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AND WILL REPEAT THE MESSAGE OF 4.3.3.ee 


4.3.3.e4 THE PROGRAM WILL TYPE “R"_TO IN reals THAT IT 
HAS STARTED AND WILL COMMENCE TESTING AT TEST 1 


! 4.3.4 PROGRAM RESTART WITH SWO1=1 
| NOTE: THIS WILL ONLY WORK WHEN A SINGLE DEVICE IS SELECTED 
vay1T WILL NOT WORK IF MULTIPLE DEVICES ARE SELECT 
IF MULTIPLE DEVICES WERE PREVIOUSLY SELECTED,LOAD 000200, 
BND SELECT SWOO0=1 AND ANSWER “NO” TO THE MULTIPLE DEVICE QUESTION 
4.3.4.1 LOAD 000200 
4.3.4.2 SET SWOl=1 
4.3.4.3 PRESS START 


4.3.4.4 THE PROGRAM WILL T 
THE TELETYPE 


“TEST PC-" AND WAIT FOR AN INPUT FROM 





4.3.4.5 TYPE IN THE ADDRESS OF THE TEST AT WHICH THE PROGRAM IS 10 
BE STARTED FOLLOWED BY A <CARRIAGE RETURN> 


| 

| 

| 4.3.4.6 THE PROGRAM WILL TYPE “R" TO INDICATE THAT IT HAS STARTED 
| TED TEST 











TESTING AT THE SELEC 

2 NOTE: CARE MUST BE T THIS FEATURE 1S USED 
| SINCE S NO PROTECTION AGAI CTING AN ADDRESS 
| THAT IS IN MIDDLE OF A TEST 
4.3.5 PROGRAM RESTART WITH SWO2 =1 

NOTE: THIS WILL ONLY WORK WHEN A SINGLE DEVICE IS SELECTED 

SEE NOTE IN 4.3.4 FOR MORE DETAILS 

4.3.5.1 LOAD ADDRESS 000200 


4.3.5.2 SET SWOe =1 
NOTE: IT MAY BE ADVANTAGEOUS TO SET SWOl=1 (OPTIONAL) 


4.3.5.3 PRESS START 


4.3.5.4 THE PROGRAM WILL TYPE “LOCK ON SELECTED TEST ? (Y OR ND-" 
AND WAIT FOR AN INPUT FROM THE TYPE KEYBOARD 


4.3.5.5 TYPE IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED BY A 
(CARRIAGE RETURN> 





























IF A NO ANSWER IS GIVEN: THIS LOCK ON iat WILL BE IGNORED 
AND PROGRAM WILL TYPE “R” TO INDICATE THAT IT HAS STARTED 
TESTING AT TEST 1 


4.3.5.6 IF A YES ANSWER WAS GIVEN: THE PROGRAM WILL ACT AS FCLLONS... 
THE PROGRAM WILL TYPE “R” TO INDICATE THAT IT HAS STARTED 


| 





-—s=e eee Oe OE eee 
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6.1.3 


6.1.2 


6.1.3 


WILL REMAIN IN TEST 1 UNTIL HALTED 
STRUCK ON THE TELETYPE , THE PROGRAM 
T TEST UNTIL A KEY IS STRUCK ON 


WIL ORM AS I 
ON A SELECTED TES 


OPERATING PROCEDURE 
OPERATIONAL SWITCH SETTINGS 
5 =l HAL T 







SW ERROR 

SW14 = LOOP ON CURRENT TEST 

SW13 = ERROR T 

SW1l = seit TESTI. 

SW10 = ye? T ON ERROR 

SWOS = 

SWOB =1 

SWOe =l1 

SWO1 =1 RESTART PROGRAM AT SELECTED TEST 

SWOO =1 RESELECT VECTOR AND CONTROL REGISTER ADRESSES 
A PROGRAM ART 


REST 
TO INHIBIT “END OF PASS" TYPEOUT - TURN TELETYPE 
ERRORS 


ERROR HAL 
THERE ARE 


PC+2 = ERROR PC 
WHERE PC +2 IS THE ADDRESS OF THE CALL TO THE ERROR HANDLER +e 


REFER TO THE ABOVE “HLT” IN DIAGNOSTIC FOR ERROR DESCRIPTION 


CHECK ADDRESS 3 RXCSR: TO LOCATE THE DEVICE PRESENTLY UNDER 
TEST WHEN RUNNING MULTIPLE DEVICES 


PC +2 = REGISTER ERROR PC 
REGISTER EXPECTED ACTUAL 
1EXXXX YYYYYY 222222 
WHERE 16XXXX IS THE ADDRESS OF THE FAILING DEVICE REGISTER 
WHERE YYYYYY IS THE EXPECTED CONTENTS OF THAT REGISTER 
WHERE 2Z2ZZZZ IS THE ACTUAL CONTENTS OF THAT REGISTER 
PC +2 = RECEIVER ERROR PC 
REGISTER EXPECTED ACTUAL, 

YYYYYY 2222Z 
WHERE 1G6XXXX IS THE ADDRESS OF THE FAILING RECEIVER (RXDBUF) REGISTER 
WHERE YYYYYY IS THE EXPECTED DATA CONTENTS OF THAT REGISTER 
WHERE 222222 IS THE ACTUAL DATA CONTENTS OF THAT REGISTER 





TS 
FOUR DISTINCT ERROR TYPEOUTS 











cect LL 





os _— 


- mamma meee - 
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6.1.4 PC +2 = TRANSMITTER ERROR PC 
REGISTER EXPECTED 


6.1.5 


6.2 
6.2.1 


6.2.2 


6.2.3 


6.2.4 


6.3 


ACTUAL 
YYYYY 222222 


WHERE 16XXXX IS THE ADDRESS OF THE FAILING TRANSMITTER (TXCSR) REGISTER 
WHERE YYYYYY IS THE EXPECTED CONTENTS OF THAT REGISTER 
WHERE 222222 IS THE ACTUAL CONTENTS OF THAT REGISTER 


ERROR DESCRIPTIONS 
SEE LISTINGS FOR DETAILS OF ERRORS 


ERROR RECOVERY 


SW1IS =0 
IF THE PROGRAM IS RUN WITH SWIS =0 ,NO OPERATOR ACTION IS 
REQUIRED TO CONTINUE TESTING 






AFTER THE PROGRAM HAS HALTED , 
CONSOLE “CONTINUE SWITCH™ 


NOTE: THE PC + 2 OF THE “HLT” WILL BE DISPLAYED IN THE DATA LIGHTS. 


















ILLEGAL INTERRUPTS 
IF AN INTERRUPT OCCURS TO A VECTOR NOT SELES TED 
DURING PROGRAM INITIALIZATION, THE WILL HALT IN 


THE TRABCATCHER. THE ADDRESS AT WH 
OCCURED: THe BROgRAN MUST BE 


T a “I NTERRUPT 
AT 00206 To 
RECOVER FROM THIS ERROR. 








PODITIONAL TROUBLESHOOTING AIDS. FATAL a OF ERRORS AND PASSES RESPECTIVELY 
LOADING AND RESTARTING WILL CLR THESE EBCRTIONS. ; 








END OF PASS ROUTINE 
THIS TYPEOUT IS MENTIONED HERE FOR CONVENIENCE 
IT IS IN THE FORM: 


END OF PASS TAPE Y 
16XXXX = DEVICE 


WHERE Y IS THE TAPE LOADED 

WHERE 16XXXX IS THE DEVICE’S BASE REGISTER ADDRESS 
TO INHIBIT THIS TYPEOUT - TURN TELETYPE OFF 
RESTRICTIONS 

MULTIPLE DEVICES 


UP TO 16(10) DEVICES MAY BE TESTED. HOWEVER, THEY 
MUST HAVE CONTIGUOUS ADDRESSES AND VECTORS 


a wee we 





— —_—_ i aeaEeEe—_—-—— 
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NOTE: aif Afibk DEVICES. UNDER TEST HAVE THE SAME INTERRUPT VECTOR 

ADD #10,BASEIV ‘NEXT BLOCK 
(VECTORS) TO” pee ees 0 reRgEy" IV": 
IPBATED AFTER vector ADORE 
7.2 DISQUALIFYING DEVICES WHEN RUNNING MULTIPLE DEVICES 

WHEN RUNNING MULTIPLE DEVICES AN ACTIVE BIT_IS SET 
FOR EACH DEVICE RUNNING UNDER TEST IE. BIT O FOR 
DEVICE O .BIT 15 FOR DEVICE 15 
TO ee obALItY DEVICES: 


7.2.1 IF DEVICE O IS TO BE DIsQuAL IFIED SIMPLY RESTART 
PROGRAM WITH SWOO =1 AND OMIT THE FIRST DEVICE. 












7.2.2 Ee 1 eee 15 OR ANY COMBINATION Ls vue 
a A Bt LOCATION OF AC 





| see TO NON BEB DISQUALIFIED 





HE AC 
AND REPOST O WHERE THOSE DEVICES 


7.2.2.1 TO RESTART...LOAD 000200 IN 
THE PROGRAM WILL CONTINUE WI 





AND START. . 
THE pevice it WAS IN BEFORE HALTING. 












7.2.2.8 cssnnien OR assis LOAD 000200 WITH SWOO =1 AND DEPRESS START.... 
— THE QUESTION :1ST DEVICE : ETC........... 
"THE PROGRAM WILL CONTINUE WITH DEVICE 0 





> 2.2.3 IF ALL DEVICES ARE DISQUALIFIED BY MISTAKE THE PROGRAM 
WILL TYPEOUT AN ERROR MESSAGE LOAD & START AT 000200 








7.3 CABLE DELAYS 
NOTE: EXTERNAL LOOP BACK TESTS ONLY (MODEM CABLE WITH H31S CONNECTOR ON) 
sg THE CABLE 


7.3.1 10 PROVIDE SUFFICIENT DELAY FOR CLOCK SI 
LOCATION “HOLD:” MUST BE MODIFIED T FASTER MACHINES. 
PRESENTL Of 720 MACHINE . 
IF RUNNING ON AN 11/740 OR AN 1174S “HOLD:” BeRCHED TO 40 


“"HOLD:" =20 IS SUFFICIENT T 
BASICALLY DON’T TRY TO EXCEED 10K TO 12K RATE USING THE EIA DRIVERS 



















EE EE Se _———" ee eee wm -2e © - 2 Oe ee oe eee 












| 7.4. TO USE THE “XOR” TESTER , THE BRANCH AROUND THE “XOR™ 

| CODE MUST BE PATCHED TO A “NOP”. (SEE LISTINGS FOR DETAILS) 

: 8. DEFAULT PARAMETERS: 
1ST DEVICE: RECEIVER CONTROL REGISTER ADDRESS- RXCSR: 160040 
VECTOR ADDRESS- DURIV: 770 
ARE YOU RUNNING MULTIPLE DEVICES ?- NO MULTD: O 


LAST DEVICE: RECEIVER CONTROL REGISTER ADDRESS- LASTADD: 0 
DU PRIORITY LEVEL- LEVEL 5 DUPRT: LEVEL 5 


-—™ : -* of a ee -_-<--—--+2e 


10. 
ii. 


NO1 
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# OF SYNC CHARS SELECTED - @ SYNCNO: 377 

IS SEC XMIT JUMPER # & IN ?- YES SEXMIT: 377 

IS SEC REC JUMPER # S IN ?- YES SEREC: 377 


IS OPT CLR ENABLE JUMPER # 4 IN ?- YES OPTCLR: 377 


‘od Ay ERTERNS MODEM BYPASS JUMPER 
PONNECTOR (H315)- YES IMRBY: 377 


PROGRAM DESCRIPTION 


THIS PROGRAM PERFORMS THE OFFLINE COMBINED (TRANSMITTER & RECEIVER) 
TIMING & INTERRUPT TESTING OF THE DEVICE 
SEE LISTING FOR DETAILS 


FLOW CHARTS: RECEIVER FLOW, TRANSMITTER FLOW, TRANSMITTER & RECEIVER FLOW 
LISTINGS 


= —- —_— ee Se Se eh ee et et eee 8 Oe 8 re eee 


| ——! —_e EE TT TT 
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ODDuURA.P I} 
$29 eer _ uC. BIN, SEC 
$30 ENABLE 
$31 
$32 ENABLE AMA 
# 


— => as _ —— me ee me ee ee ES ee SE ee Om ee ee - 
> 
, 


haa dab aT oral i ak te 


DOOUR-A_ COMBINED EXERT ICES 
DODURA.P 11 







cee 


cs 
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.ENABLE ABS 
Pt ee a AE ETT RL D EX peRC cer 


YRIGHT 1973 GITAL EQUIPMENT CORP., MAYNARD, MASS. 9.754 
*STARTING PROCEDURE 


S 000200 


LOAD 
Beas START 
auld oe ATE 
LL TYPE = 


EC 
PROGRAM WILL to? tnorcare. That T 


T THE TYPE 
AND. TREN br Pest, PC 













sSWITCH REGISTER OPTIONS 







TO NEXT TEST ON ERROR 


WITH T DATA 
ON ERROR 





A A LAL A IE lly AE ALE A AO AT a 
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567 

668 

689 “REGISTER DEFINITIONS 

67! ocooo0 RO=%0 ‘GENERAL REGISTER 

5? ssi Ri=% : GENERAL T 

£7 Re=% : TER 

= ie =o 0 gee ee 

576 RS=%5 TER 
990006 SP=46 PROCESSOR S ACK POINTER 
900907 PC=x7 COUNT 


sLOCATION EQUIVALENCIES 


155296 rentsei77570 TE ee TTSTER 
ae aie eae 
901100 STACK=11 tSTART OF ACK 


; INSTRUCTION DEFINITIONS 









ES te A | — 
——_—— I a eee ee 
’ 
, 
| 


BRL BSB SRR PERE Baal 





4 


ocr or’ cro” 
SPB SRR 


3 
3 
5 





Te 
ITé: 
I 


T¥= 


Ppt tuaRt 


mmc 
td 4 8 HG 





 — Sf — = & © - ea ee Oe le A LE ALO PE LLL 
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- =_ eT I =_—- 


ee 


JAPIIAISSARATRRS AAAS SARE SHAS ROAR Bee RNY 


030000 


Brera cs aceee 


100000 





ORF 
Bee 


8 
8 


eSEeee 





ae FRioee 


e 


LEVELO=000 
VREGISTEURNCER BIT DEFINITIONS 
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il SYNCNO: E # OF SYNC C REQ’D FOR SYNC’ ZATION 
He TM te ae es gy | 
Ls Sereca: “ere 377 OPTION SUER 
1105 JMRBY: .BYTE 377 ‘EXTERNAL MODEM BYPASS JUMPER “IN” 
1106 “EVEN 
PROGRAM MULTIPLE DEVICE TERS 
108 ASEADD: 0 PROG CONT 1ST DEVICE ADDR 
1110 KEEPADD: 0 ; SAVED. 1ST VI 
lll LASTADD 0 iL AS V 
itis SPEBTY, : SAVED INTR j 
0 “ACTIVE RE MODIFY THIS 
tiis — * LOCAT on 10 DISQUALIFY OR QUALIFY 
itt ROTADD: 0 OE Ec AS RYER’ FOR BO TREG - POINTS 
1118 -TO DEVICE PRESENTLY UNDER TEST WHEN RUNNING MULTIPLE DEVICES 
1120 :PROGRAM CONTROL FLAGS 
li22 o001216 INIFLG: .BYTE 0 “PROGRAM INITIALIZATION FLAG 
He isu eet. BE eae 
1125 001221 LOKFLG: .BYTE 0 ‘LOCK ON CURRENT TEST FLAG 
1127 DEFINITIONS FOR TRAP INE CALLS 
1128 “POINTERS TO SUBROUTI BE FOUND 
1123 SIN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 
113] 001222 -TRPT 
1133 ‘ SCOPE=TRAP+0 -CALL TO SCOPE LOOP AND ITERATION HANDLER 
itz — - ERE EREEEE 
. SELLKAREESEAKERE 
1136 104401 SCOPI=TRAP+1  ;CALL TO LOOP ON CURRENT DATA HANDLER 
1137 001224 013214 SCOP 
1139 104402 CALL TO TELETYPE. OUTPUT ROUTINE 
1140 001226 013232 
Live —_— 104403 pare CALL TO ASCII STRING INPUT ROUTINE 
1144 ETT P OTT TT ttt 1 11-14-1hrtulssd-+-tahial-t-tah-tel-ty)-igh 1-3-+-+-tnbet-te-ty-talalalableleleleieleieieieieieieteiels 
114s — 104404 abit INSTER=TRAP+4  ;CALL TO INPUT ERROR HANDLER 
1147 ee ttt TLE ES £ thhel-t-taletriel-1-4-5-4-talat-+-4-}-tel-trt-tettgh-t-tet-t tela 
1148 _— 10440 ‘ PARAM=TRAP+S | ;CALL TO NUMERICAL DATA INPUT ROUTINE 
1160 per TTT TT Trt tL LLLLt tit Lt t-4)-4-4-434-1-4-tab-4-t3-del-t-hot + tt lelalalababableleiabababaeleleial 
il SI — 104408 ae SAVOS=TRAP+6 ;CALL TO REGISTER SAVE ROUTINE 
i 125 $3 EEE HEHEHE EEE ER RATER RE RR ESRR HE HEEBEHE FEE 
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HLT : ‘RECEIVED DATA DID NOT MATCH 


ey 0. ah at MAINT DATA 


J NTWIS CHOR 
a “— ro ee pit ‘i 
MOVs 1125,R0 ie 
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1491 003070 02000! CMP RO.R1  ;COMPARE EXPECTED VS. ACTUAL 
N35 oe suog rahe af ;*" E ATA DID NOT MATCH 
a ° BXBECTED Bata - CHECK MAINT DATA 
1495 ‘OR RECEIVER LOGIC 
MOV ag SHIF iB FTS 
1497 TSR ueSe,) = iC Pr N TH 
1499 -NOW SHIFT IN A PCA ROOKE a acteR’ WI THOU hut "READING FO RYDSUE 
1500 MOV 08 FT : 
1501 MOV TEMP! 
1502 JSR Pe OK {SHIFT IN THIS CHAR 
1303 MOV #140000! 252, RO ; TED DATA PLUS 
12ee MOV JRXDBUF , R tac UAL 
1506 CNP RO Ri "COMPARE "EXP VS. ACT 
208 HL 3° :SPECIFICALLY LOOK AT RXERR 
1593 ‘OVRRUN BITS... THEY BOTH SHOULD BE SET 
1512 T PERFORMS BINARY DATA CHECK ON THE 
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CHP RO, RI -COMPARE EXP VS ACT 
HLT 2 ‘DATA CHARS SHOULD MATCH 
THERE SESaROe eX Sek NO PARITY ERROR 
TNC Ry 
STB ORY 
SNE l 
por TEST PERFORMS BINARY DATA CHECK ON THE 
1557 -- LENG H: sEIGHT PLUS PARITY 
1558 ERODE: SYN 
1559 337 1 TY PUEPAR 
1560 
1561 tsTs:  fadv aS, TSTNO -SAVE THIS 
1562 NOV ‘GO TO THIS TEST WHEN THRU 
s Ree aee, Sri 
2585 BIS ‘MASTER RESET 
1567 -SET MAINT DATA, CLK NTENANCE MODE 
1568 003414 012777 MOY GHYDRTAS CLK RINT BREAK, aTXCSR 
1570 SET MODE ,# OF BITS, PARITY SENSE, SLOAD SYNC REG 
1571 OO3422 012777 ‘EIGHT !EVEPAR! 
572 003430 052777 BIS 
POKE CLK TO GET L 
pan beoe? Bre 
Sosaee q 
013703 MOV 
003455 o0S004 CLR 
ee 012737 MOV 
002470 010437 MOV 
003474 004737 JSR 
NOW HAS 
903500 004737 JSR 
003504 017701 MOV 
10 20001 CMP 
No3Si2 001401 BEQ 
003514 104002 HLT 
003516 005204 INC 
003520 105704 TST 
003522 001356 BNE 
003524 194400 SCOPE 


3 E SHOULD NEVER ASSERT 
aT? NE 


sMRES 





NEXT 80.9 TO THES. TEST WHEN THRU 
ET JTXCSR ;MASTER RE 





003526 
003534 
003542 


a al caciamliedcimaanccaltinatoal 





~ 








OC2SS0 
002556 


1 


6 


SSasvoreninee ° Ee 


Geer ad doe 








wi 


a 









antes 


SHES § Ss 


OO 


ss 


004737 





ODODUR<R_ COMBINED EXERCICES 
ODDURA.P1i 


039000 
009400 


064001 

















-SET MAINT DATA, CLK, BRE 
MOV aMTDAT 


:SET MODE sf OF Bi 
Mov 


*-POKE CL 


1$: 


TST?: 


1$: 


_—-—————— ee «et eee eee 


2i-0CT-76 13:50 PAGE 35 
MUV wSYNINT,@PARCSR ;SET THE MODE 
BIS WMRESET/@TXCSR ;MASTER RESET 


REAK, BMAINTENANCE MODE 
A'CLK! MINT! BREAK, JTXCSR 


TAIN TTETVETROPEAT DE SPBRCSR 
































8 #S 

she CLK 9 Y. ea it ee 
K ate ar XCar S 

TE snc 

BIS oa . tp 

81S YN SR :SET STRIP SYNC 

MOV -# OF SYNC CHARS 
MOV TEMP “CHAR TO # SHIFTED 
MOV ;8 OF SHIFT 

JSR “SHIFT IN THIS CHAR 
STB “RXDONE * 


RETEST OOF SYNC NOT oe Geenven 


a SYNC FUNCTION 


G0 TUS TEST WHEN THRU 
: RESET 
ne 
+ 





RESET 


-SET MAINT DATA, NTENANCE MODE 
pobre JTXCSR 
- SET NODE # OF BITS 








CLK TO 


+2 


et RROLZATION. ... 
I 











—_ 


——_—— ee -——* ere oe a —— a Ar cara —§— n —  e ————2 = 8 Re) ae Se ee 


—— -- 


: 
SS 55 toe 


r 


-_— enw ~~ Or — Oo eee OSes ee 
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1659 105777 
1660 190001 

1661 04000 
1662 
1653 1361 
1664 104400 
1665 

1666 

1667 

1668 

1659 

1670 





aS § 





eo) 
aes 


oS 
— 
se 






2 
3 





MACY] } 





-SET MODE ,@ OF 
mov 
MOV 












gin p En Piest ee 












A EO OE 


abe L 






af CLK 
Bis 


PRO 





Se aaa 









wi 
~s 
TO G 


LIC RE 


S ARE 









ed i ———_ 
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TST8 ARXCSR ‘RXDONE ” 
HLT 5 RXDONE SHOULD NOT BE ASSERTED 
DEC COUNT 3% OF SYNC CHAR 
COPE - 
THIS, TEST PROVES TH THAT RXERR FREEZES THE “RECEIVER RESET” 


is OCCUR WHEN 


. THI AUTOMATIC RESET 


WHILE SIRit SYNC IS SET ness 


RXDONE PLUS RXERR ARE ASSERTED 





sr i OMY THE RECEIVER LOGIC 


;SAVE THIS 


esTeR Reser TEST WHEN THRU 


MASTER RESET 
ST SS 





JTXCSR 


lie a ae 





CHAR WILL SE SENT 
IZATION. ... 


TARTSSTOP+ PARITY 
S CHARACTER 


T TIME 
SHOULD SE 





DODUR-A a EXER 


~-—=—— 82 we 


DDOURA . P 


— 
SIN 
o~ b= 0 — 
WOnoul 


ASAP OWA R NADA ee 





23ade 


SUALGG G2 in 


i741 
742 





004274 


OONa10 


314 


004334 
004340 


DOaS0 
ooas4 


sen 


77 
Cle 


ER 











as ties ee 
00 
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‘NO OVER RUN ERRORS 
CMP RO,R1  ;COMPARE EXPECTED VS ACTUAL 










3} + 
HL 2 ;DATA CHARS SHOULD COMPARE 
‘THERE SH HOULD BE NO RXERR’S 

001136 MOV UNT’ 

MOV HRKERR PARER! 26, Aa XPECTED 
001140 MOV #2054, TEMP! Ad SYNC CH HAR (WRONG PARITY) 
N01134 23: MOV gil. "84 FT 

JSR PC. RPOK SatF IN iS CHAR 

TSTB #a@RXCSR ;RXDONE = 

BY howe suo oc 

MOV JR 

che ant i wrane'e ac, Ber 


= Sautonarie)REBSETING OF RXDORE: 6 


t OF 
2 
rx 78 OF CHARS 
















001136 
001136 
001134 
001140 
> NOW 
001140 MOV 
MOV -EXPECTED 
JMP 
001140 6S: MOV 
2 
001140 7$§: MOV ee BIT & PARITY 
MOV see RO -EXPECTED 
S$: a0 


SCOPE 
Bi] ae 
i ne TI WAS SELECTED 
FIRST RISING BIT 
1 Nts REXT CHARACTER IF NO NEW CHARACTER IS 


OOlle2e TST3: 
2 SAE tut THIS TEST WHEN THRU 
, 


L 
, SR ;SE 
012300 WMRESET,QTXCSR ;MASTER RESET 


—_ ee ee — 


—=-——_— -— =. ee 8 ee Se on —_= ow ee 


- ———— ee — ee eee ee 


or COMBINED EXERCIZER 


ae 





£5 


— 





aa8 


Olee7e 








SSeS 8S 


5 


012140 





012737 
012737 
052777 


MACY11 er (732) 
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om ba a aly Subcti ARE CLEARED (MTDATA=0) 
hov BT TAT Se REE ’ 
-SET MODE, # OF BITS PARITY SENSE,& LOAD SYNC <fes 
NOV svi NTLEIGHT ROPER i 126, BARC -— 


nove ge one ser 





MOV 
: POKE CLK TO GET aie Ssyicnontzat in ation 
BIS 










E CLK UP 



















a BIC tk aT XCSR ‘POKE CLK DOWN 
ROR a -FORCE CARRY 
- Bis ITW,RO sEQUIV OF BIT WINDOW 
Bie RK DOWN 
MOV 
BIC ITé & DNA 
CMP ACT 
BEQ 
HLT 
DEC 





ONLY 
VS ACTUAL 


eeasee 


,CHECK WORD LENGTH 
TRANSMITTER 





ns 


DNA SHOULD NOT BE SET 
he HAVE BEEN CLEARED FROM 


"ecrion. PLUS PARITY GENERATION 





rane 
XT Q THIS yes! WHEN THRU 
,OTXCSR ;MASTER RESE 


a 
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DDDUAA.P11 
































1827 904754 012777 c00000 012050 MOV WISYMOD,OPARCSR ;SET THE MODE 
1828 904762 O0Se777 OO00400 O12046 BIS WMRESET, dTXCSR ;MASTER RESET 
l ;SET MAINTENAN 
ey ihete ME Oe SURE ARE CLEARED (MTDATA=O) 
1832 904770 012777 oOO#020 012040 ¥MINT! SEND, JTXCSR 
1834 - SET NODE , : OF BIT N G 
1835 776 ee wei Seco 
1836 DOs004 FOR ERROR MSG 
l 19 MOVE 25, UTHOBUF + EAD 
1838 O0S5016 MOV eS sie :T0 TO BES a CHAR 
1838 o05024 MOV 
1840 -POKE CLK TO GET INO. Sn zation 
1841 o0S032 BI PORE CLK UP 
1842 oOS040 ectK’ atk 
1843 OOSO46 1S: 
1844 005050 iF CARRY 
1845 O0S0S4 CARRY CLR 
1846 OOSOSE sEQUIV OF BIT 
oosD&e es: 
00SD62 
005070 
reat 
005106 
005110 
005112 
005114 
005120 
- NOW 
005122 
005130 
005134 
005140 
005144 
005146 
005150 
iF Troha OID Ra bib a Er 
LENGTH SELECT LOGIC 
S2 194400 
= « CHARACTER PLUS PARITY GENERATION 
=: ore CTION. 
+ Res 
+ 125 
000013 TST11: fdv TSTNO SAVE THIS 
005376 MOV GO TO THIS TEST WHEN THRU 
oy : E 
sciaaage 4 
000400 





BIS WMRESET,@TXCSR ;MASTER RESET 





-_—_ -—-— oe +e ———— a eae 


DOOUR- 
000 


p-- 


SSSRRSRRES ae TRA TERS ESBSROES 


| RHR 1s CeCe a 






R COMBINED EXERCIZER 
Pll 


2 a 


Oll616 


— 
mw 
Oo 
-~ 
a8) 
y 
| | 
© 
y 
| 
mw 
© 


011604 


011602 
001140 
1134 


R 
s 








00 
01 
O01 


— 
ul 
£ 
o” 


011464 





005376 012737 000014 OOlice 

404 OO1lie 
005412 011416 
005420 011404 
00S426 000400 01140e 


005434 012777 OC4020 011374 
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40 


SET NAIN TENANCE MODE & SEND 
NOTE:BIT WIND Qube LK AR CLEARED (MTDATA=0) 

hoy wMINT! SEND, J TXCSR 

-SET MODE, # OF BITS F PARITY SENSE,& LOAD SYNC REG 
MOV aSYAINT LEIGHTSEVERRR: €8, Pore SR 
MOV OR ERROR MSG 
MOVB tee 4S BUF ‘LOAD DAT 
MOV #125, TEMP i10 abe “SHIFTED RoHAR 

MOV SHIFT 

-POKE CLK TO GET wratd. SYNCRON NIZATION 
BIS ¥CLK, JTXCSR -POKE CLK UP 
BIC ¥CLK, JTXCSR *POKE CLK DOWN 

1S: CLR 0 
ROR TEMP! gE ORE CARRY CARRY 
BCC CLR 

“ BIS ¥BITW,RO’ MEOUIV OF BITW 
BIS sPOKE CLK UP 
BIC *POKE CLK DOWN 
MOV ‘ ACTUAL 
“SAVE BITW & DNA 

CMP "EXP VS ACT 






2, TSTNO 


TSTle: 
eteti3 NEXT 


M0 
BIS WMRESET , JTXCSR 
-SET MAINTENANCE MODE & SEND 


FAT’ SPARCER 


;SAVE THIS 
-GO TO THIS TEST WHEN THRU 
RESET 


:MASTER RESET 


NOTE: BIT WINDOWSCLK verte CLEARED (MTDATA=0) 


io y, ¥MINT! SEND, aTX 


—_—- 


oe owe wer eer . 


r 


ee ie ee ee ee ee -- > 


OOQUR<A COMBINED EXERCICER 
Pil 


UT al UR ESS So : 


SiR aia a at tl 3 


S333 









OOr-Ooo 
oo b= 


88 
bow bw 
i > b-- b= 





x 


i dass 


oo 
= 








0374 


Denese 
poodi 


ease 


001140 
002006 


wr 


Gene 











MACYS er (73E) 


Olle4e 





Ar 7 -76 
el- we ‘ 
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Se rogue OF SUS ET bake Ot 
TX UP'FOR ERROR NSG 

























nove : ‘ 
MOV 85 bi FT 
- POKE CLK 0 GET ot n 

BIC CLK, t OK CLK DOWN 
- RoR TEMP! =F 

ace “EE KARRY CLR 
- BIS 8B1TW,RO -EQUIV OF BITH 

BIS ye 

BIC CLK DOWN 

MOV ° 

BIC : ITW_& ONA 

HLT 3 Le DID NOT MA MATCH ACTUAL DATA 

SHIFT SHE 
$50 oT Aa ? 

* NOid 

a 

it ee: 

O. : ee vS ACT 
: SELECT LOGIC 

33 1H 


rn Per oe 


Bragesnoses T WILL T 


MIs Te TEST CHECKS ONLY THE RECEIVER SECTION 
Fi THis TEST WHEN THRU 


ss mt SS sr co SYNC CHARS REQUIRED 


i foc ded eee” 


@MRESET,@TXCSR ;MASTER RESET 








———_—- —=— —— eee 6 ee 


— = ee OO eee eee mee 7 ee 
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-SET MAINT DATA,CLK, BREAK, 8MAINTENANCE MODE 
905664 OLLI44 MOV BMTOATA!CLK!MINT! BREAK, JTXCSR 
.SET MODE ,* OF BITS. PAR 1H <REG 
005672 Mov BTS PTET GuFINOPOR 2, 
005700 SI Sax 1 SYNC SEACH 
- POKE CLK To Y. iver NT op YNCROI OIZATION. . 
sc teens 
: POKE cux fo GET eae 0 sc tie 
ae ie an es 
ran oF Sie a GE SHIFTED IN 
MET IN THIS SYNC 
teres oncaeid 
BE O 
005770 is OF SHIFT 
peeks atk IN THIS CHARACTER 
006010 
006016 
906024 


=. ¥0 6 sa 
*RECACT 


on pacrim, tas 






ERNE DLES “SYNC” CHARACTER 
INTO TXDBUF CS YNC™ = BINARY COUNT PATTERN) 





BEREERE REC icincyicinsitol\sioyinilal 





ee * — - — = —————— is 
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cy) ' 
p 
t 
Pg) 

~C> 

~f ) 
















































DDDURA. P 
2951 o006164 OS2e777 Oc00400 o10644 Bis aMRESET aTXcéR ‘MASTER RESET 
S052 006172 Ole??? OcO402ed 010636 MOV anIN NT'SEND, aTXCSR 
010477 O01 MOV SR’ 
] 91 TSTB ats SR : TXDONE? 
10 10040} BMI 
2058 Dobe 12 ] T ; TXDONE SHOULD BE SET 
14 MOVB 
POKE eck’ A ad INTO ie RONIZATION 
BS Ble ae PORE CL 
206 1 iste 
053 l HLT -TXDONE SHOULD BE CLR 
2065 BIS sCLK, aTXC : POK 
206 ere BIC BCLK. aTX EOE ELK CLK BOMN 
2067 006262 STB ~ XCSR 
2058 ess ent -TXDONE SHOULD BE SET 
006272 MOV 
sae nee a CK UP 
2073 BIC PORE GLK 
2074 006314 DEC 
2075 008220 - SHIFT our ° —_— 
2076 O063e2 és: MOV 
2077 iT ain 1’ 4 te IE GENE TED INTO 
2078 8 IN Rl 
2079 OPERATION . IF m+ ANT TO 
2080 CHARACTER. - 
2081 
Be ate Ye 
150400 BISB poste my 
2084 012737 001134 MOV t -# OF SHIFTS 
2585 1 = CLR 
Ba 052777 CLO4E6 BIS OTXCSR -POKE CLK UP 
2088 Oe777 010460 1c *POKE CLK DOWN 
| ee 010450 B : ITM,aTXCSR  ;BITW =” 
2091 uD Q 
«pose i ¢ “SET CARRY 
2093 106001 25: RORB 4OséRI “PICK UP CARRY 
BOSH 001134 DEC SHIFT 
2095 1360 “FINISH THAT CHARACTER 
30% 020001 CMP RO.R1 ;3CMP EXPECTED VS ACTUAL 
001401 BEQ +4 
2038 104003 HL 3 -SYNC CHAR IS NOT CORRECT 
104401 SCOP 
2100 105204 INCE sR SET UP FOR NEXT SYNC HOLDING REG. 
210} 001255 BNE S$ ‘FINISHED WITH BINARY COUNT PATTERN ° 
$103 104400 
2105 .: THIS TEST PROVES THAT RXERR FREEZES THE “RECEIVER 
2106 RESET” WHILE IN STRIP SYNC MODE 





~-———— ep EE FS en ae eee ee 


ee we ere ee 





——em oo er ee Se a 
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Pie sTale’ Bync is Set at VN Chak BCTERS ARE SENT 
S ols iy . «THIS AUTOMATIC RESET 


VERRUN) WHILE STRIP SYNC_IS SET 


+ ee ae A DATA CHARACTER. THEN al A SYNC CHARACTER 


THE RXDONE. 5 SBR CBE 
RROR FLAGS PROVID NG THAT ONLY SYNC CHARACTERS ARE 
EXTERNAL (SYNEXT) 


-: STRIPPE 
Bg AS 





























frurururu rururururururUururufufryu 
wrururuorrmrurur rurururururusurury 
een to ~ber 0? Eeonoeee> ae 

~CO.O NOU £UuUTue-c3 3 


-:NOTE: THIS TEST USES BOTH RECEIVER AND TRANSMITTER LOGIC 
000017 ll2g2 TST1S: MOV #15, TSTNO ;SAVE THIS 
006722 lile MOV eTST16, NEXT : 26 To THIS TEST WHEN THRU 


2: = ee ore ele ew een” Oe ee ee a rr ee ee 8 eee - 
; 
7 





Sey THE HOE 


pp 0e ROY BSTREXT “SPARC 
oco0406 i RASTER RESET 


BIS sNRESET, aTXCSR 












-SET MAINT ae 
is Ti CLEARED (MTDATA=0) 
as ema PentTy 8 LOAD SYNC REG 
Mov IROPRRE 2G aPARCSR 
MOVB -LOAD SYNC CHAR 
BIS aze txt a it SET SYNC SEARCH % STRIP SYNC 


~ 





-_—- 
’ 


0— &-+ P+ 0 -- B-- & +b + > &— b= 9» — 9» — p— P-= 9 ~< : 
7 


mw 
ONE bm iPHEOM—SoBVH 


fury rururururururururururururururyu 





Tees 


ROQUR=A, CoreineD EXERC ICER 







060010 






020000 
001134 
001136 
0101c4 


140026 
010114 


MACYL1 er irge) 


21-OCT-76 


Omw Iwo. =z 
mcr Ore Cc 
OoOowW <OoOn<c< 


Due 
at 


means 3 






383r2 


Pei 
4@ 


a 


RXDBUF ,f2 
cin ait. R 


#CLK, am 
#CLK. JTXCSR 
SHIFT 


1$ 
SAXCSR 
+4 
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aes EE 
- -—— oor - -s. - ——EE al 


:SET UP FOR ERROR MESSAGE 
; 8 OF TIMES SYNC WILL GE SeriT 


7 KE CLK DOWN 


. OF SHIFTS 


sPOKE CLK UP 
‘POKE CLK DOWN 


* RXDONE? 
*RXDONE SHOULD NOT ASSERT 


; EXPECTED 
s ACTUAL 


NOT eee ° - 
ER CAME FR 





{SECOND & 3RD. SYNC _CHARACT 


SYNE Uh REGISTER 


————— 
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SDDURR. Pil 

8 elie Sant 
2185 p fiat SC REPEL ING Of ec THIS 

l 006729 ids4cc 
2187 s THIS Test PS ERIFYS THAT BY meanness SYNSCN 
$188 N THE EoeD DLE OF Q SreTy REOONE Eh rao SEQUENCE 
2150 Hey: CINEE e Recact Ts 15 0 TCH DETECT, 
2192 3 -A Rie ¢_ CHARA fp mo AP RA TeeD” hts OF XDONE SHOULD 
2193 NOT ASSERT UNTIL NEW SYNC CHA CTER SEQUENCE 
2:94 “MODE: SYNC INTERNAL ( (SYNINT) 
3195 ; ; ;LENGTH: EIGHT 
2196 + 
2197 
2198 TST16: MOV 816. TSTNO -SAVE THIS 
2199 MOV aTST17, NEXT GO TO THIS TEST WHEN THRU 
2201 TSTB ? 
2202 BPL D0 ev jer 
2203 JMP OVER THIS TEST 
2204 BIS 
2205 MOV 
220 BIS 
a -SET MAINT DATA, CLK BMAINTENANCE MODE 
203 MOV ARTA CLK? MINT! BREAK, aTXCSR 
221i - SET NODE 2 OF 8 Y. SENSE 5,080 REG 
ele 012777 Be ele i ' OBARESR 
sic BF ch ENTS GYNCROTZATION 
2216 042777 oa cr Bou — 
2217 052777 . uP 
218 ON 

19 042777 
2220 Ose777 i 
5553 815783 
912737 1S: MOV 
2224 012737 HOV 
SoS Bye 937 bec 
2227 001403 BEQ 2$ 

-TEST TO SEE HOW MANY SYNC CHARACTERS NEEDED 
TS SYNCNO 








105737 001172 

3 GN ee 
3932 007112 032777 OO4000 007702 2S: WRECACT,ORXCSR ;RECACT=1? 
a Wie ah - 

lee 1 -RECACT SHOULD BE SE 
2235 124 012737 #4, SHIFT 8 OF SHIFTS 
2236 132 01 26, TEMP! -SYNC CHAR. 
2237 140 004 PC RPOKE 
2238 144 WRECACT, ORXCSR ;RECACT=1? | 





EE LE LEM ly ll Me 


—— —o- —— EK = ee a) ee ee ae ee oe ee ee ee Ee ee —- 
—_ - 


e239 


4 
2 
= 
2 
a 


2251 
2 
e256 
2257 
2258 


:f_.* 








e2s3 
2260 
226! 
e2be 
2263 
e264 
2265 
2256 
2267 
2268 
e269 
2271 


: 


See Por AEE iit SS RERERS 


007 1S2 
ae 
a 


7174 


Bas 


: 






a3 
oO 


Tan 


; 


rs 


; 
ST an 


ve 
= 
‘ 


eee ROSTERS ESNETS 





SNe 


C0 
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000020 
004000 


MACYLL ert73e) 


007636 
007630 


001134 


907604 
007576 


001134 
c07S4e 





sNOW SHIFT TWO BIT 

CT IN THE LOG 

THE DROPPING OF Sat H_ SYNC) 
MOV te, SHIFT 


. 
$ 
7 
4 


EFFE 


-_-~ AOD OE A ELL ED re rs EE rE ee 
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BNE +4 7 
HLT sRECACT SHOULD STILL BE SE1 
BIC wSYNSCH,@RXCSR ;DROP SEARCH SYNC 

BIT wRECACT,@RXCSR ;RECACT=0? 

aE. 


-RECACT SHOULD NOT BE SET 
SEARCH SYNC = T 
OWS HE RECEIVER CHIP TO SEE 


Ma OF SHIFTS 


S TO ALLOW 
IC(THIS ALL 








PC, RPOKE XCSR :SET SEARCH SYNC 
tRECACT, xCSR 

“RECACT =0 ”? 

iRECOS 

+4 

-RXDONE = 0 ” 

2, SHIFT 8 OF SHIFTS 

pC 

#RECACT , ORXCSR s RECACT=0? 
sRECACT SHOULD NOT BE SET 
ARXCSR : RXDONE=0? 


*RXDONE SHOULD NOT BE ASSERTED 












ae 


z 


ie 









oe 







NE SHOULD NOT BE ASSERTED 
ANY CHARACTER 






22358 + 
fe 





RPOKE 
Is CSR : RXDONE=1? 
te -RXDONE SHOULD NOW BE ASSERTED 
MOV #26 RO : EXPECTED 
MOV XDBUF , R1 - ACTUAL 
CMP RO,R1 


IN THE REC.CHIP SHOULD ALSO DROP 


SS 


| 
| 
| 
| 


DOD 


——— oe — @-. + Ee ~~ eee ee 


a COMBINED EXERC ICES 


Pil 


oo7444 
Q07446 





001401 
104002 


104400 


Ae) SS ES 





BE 
See 


a Ge 





a 


1 
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BEQ +4 
HLT e a SHOULD BE MATCHED 


EING Us THAT My. 


ake s hae T 1 or 
ie CRA ELON: ye Been cen eR AS NOT READ 


1p ih ae IF 1 SYNC CHARACTER SEGUENCE IS DESIRED 





































sy thts rest V VERIFYS THAT DSC CAUSES AN INTERRUPT 
+ vfeRru Y WORKS IN MAINT EXTERNAL MODE 
INT va VE TOR WV 
i117 ; l f, To TH THI WHEN THR 
; a 
rep IN RRINT NT EXTERNAL” 
BPL ; NO JUMP AROUND TEST 
BIS ve ; 
i V ;SET UP TCHER 
“ALLOW INTERRUPTS 
UB ge eit ~~ 
j THE ne 3 SHE INTE o i 
Ss 
mov Seren’ FS wap ALLOW ANYRORE, INTERRUPTS 
BMI 
oH if I ENABLE 
MOV Pt LOCATION 
MOV :RESTORE TRAPCATCHER 
MOV : 
RTI 
18: BIS -SET INTERRUPT ENABLE 
BIS “TRY TO CAUSE INTERRUPT 
INC -WAIT FOR INTERRUPT 
MOV sRESTORE TRAPCATCHER 
MOV . 
BIC -CLEAR INTERRUPT ENABLE 
HLT : INTERRUPT FAILED TO OCCUR 
25: SLEVEL7,PS . . 


3$: 
-s THIS TEST VERIFYS THAT 


55] 
++ INTER 
TST1B8: 













TWO INTERRUPTS THAT TRAP TO 
TH H EXECUTED 


VECTOR ARE Vy 
IN MAINT EXTERNAL MODE 


T VECTOR: 
TEST ONLY WORK 


MOV r 
MOV tT3tl8,Ne NEXT 10. aes TEST WHEN THRU 
TSTB N MAINT. EXTERNAL? 





ee oe 6 ee } ee a ee 


=: 
‘ 





OODUA-R_ COMBINED EXERCICES 
DODUAR.Pil 


e351 











REPRE Petre Et eet! citi RERER Ro RE acd casa 





007672 

Be & 010314 
GN0400 007130 
7706 Q07116 
007114 
007106 
7730 012777 026026 007074 
777 o07056 


007064 
007056 









4 
177776 


177776 


013777 017050 006 
012777 000000 O00674e 
900002 





es 


~~ 
8 
ite 





© 
es 
© 
= 
S 


ss 





001 140 


012737 


eo = - Ac A A LL ES I OT, 


MACY11 er (73e) 


os: 


33: 
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BMI +6 A GNSHER we i 0h THIS TEST 
JMP i$ MP GROUND TEST 
BIS tPRESET, 4 XCSR MASTER R ee 

BIS SMRESET, 1 eee Set TY RE pepe 


;SET ne DATA, CLK, BREAK , &MAINTENANCE 


MODE 
eMTOATA! CLK! MINT! BREAK, JTXCSR 
TS, PAR 


Y ei er eat NOPaR Ft fc 


hoy 

-POKE CLK TO GET LOGIC ethr9 S 
| eg tp 
NOV Bes SOUT BP loro 
MOV LESS, PS “ALLOW INTERRUPT 
BR 3$ UMP AROUND SVC ROUTINE 


-THE FOLLOWING IS THE ist ses SVC ROUTINE 
MOV SLEVEL7,PS ce. ALLOW | ANY MORE INTERRUPTS 
re : =1? 


| ee a eee ON 













>SET lees © s OF aay 









NOV FOR SECOND 






BIS 
M0 





V 
MOV 
LR 
NC 


CC) 


;WAIT FOR INTERRUPT 


2 
#RINTEN! DSINTE, . NTR ENABLES 
; — OND INTERRUPT FAILED TO OCCUR 






a6 agg #22 





a 





zg 
o-4 





apr! {OSINTE oe "ET, oe ENABLES. 


epapygse RF ist a" ENABLES 


#8 

#25; TEMP! 

THE FOLLOWING POKES THE MAINT DATA D UPON THE 
TION CONTA 


: INFORMA NEO IN TEMP! AND IT IS 


w 
H 





= 


w 
oe 3 


E: 





ee ne OO EE ee eee OE ee ee ee ee ee eo Oo eee 


LAE RRUARERROR SS ARR EERE SBMS REARS NROONES 


= — —-—- —_—.e- eoeomwrr — — - 


OODUA-R COMBINED EXERCICER 
ODDUAR. P11 


Pate 
@S 


PEER PRESS 
db bo — Pb hs Ph 
MOND UI£CUITUe-O 
SSEEEESEE SPEPEREPES 


042777 O40000 O06644 


Snr 






FOrU 
poe be 
oO 


103005 001140 

040000 O0066e6 
942777 020000 

052777 

005337 


 BSSUUNTEN® BR 


Ol 


| 
~ 
3 
= 
£ 















oo0d25 
000010 


rasan 





oo —- - — es 7 


O4 
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“SHIFTED {N BY THE CONTENTS GF SHIFT 
os: Bic wMTDATA, JTXCSR 
ROR TEMP1 ;FORCE CARRY 
CC ? 
1S #MTDATA, JTXCSR 
7$: ¥CLK, JTXCSR 
¥CLK | aTXCSR 
SHIFT 
BNE 8 
- 1ST INTERRUPT SHOULD NOW OCCUR 
R ‘ “WAIT FOR INTERRUPT 
DURIS, 3OURIV ‘RESTORE TRAPCATCHER 
RXDBUF , R3 ‘FOR ERROR MESSAGE 
a : EXPECTED 
BRINTEN! DSINTE,, BRXCSR <CLR INTERRUPT ENABLES 
44 
2 : CHARAC SHOULD COMPARE 
i MTERRUPT FAILED TO OCCUR 
cs: MOV BLEVEL7,PS DON’T ALLOW ANY MORE INTERRUPTS 
1S: SCOPE 
.; THIS TEST VERIFYS THAT DNA CAUSES AN INTERRUPT 
:: INTER VECTOR: IV 
TST19: MOV 819, TSTNO THIS 
MOV #7St20, NEXT +85 To THIS TEST WHEN THRU 
BIS Sine -MASTER RESET 
MOV : “SET THE 
BIS TKR EC TER ReSey 


;SET MAINTENANCE MODE 


% SEND 
-NOTE:BIT WI CLEARED (MTDATA=0) 
ov LNT SER OTRCER 
























- SET PARITY % LOAD SYNC REG 
- sli TEIGHT!NOPAR! 26, aPARCSR 
sLOAD CHARACTER 

-POKE CLK TO cer TitO. SyneRONIZAT ON 

BIS CLK, | POKE CLK UP 

BIC  @TXCSR *POKE CLK DOWN 
“BE SIH RE a 

DEC SHIFT :LAS 

BNE 1$ 





~~ —— CSE ET own eee er a 








A A Ee a a OS 
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l 
01 912777 010S1e D0b40? MUV t °5 Afegottrs ;SET UP TRAPCATCHER 
2464 Ol 013777 016366 376 MOV UPRT, JOUTIS 
e465 0] 013737 016370 177776 MOV LESS r LOW INTERUPTS 
e466 010464 052777 OO0040 006344 BIS SERS LATE. aTXC R :ENABLE INTERRUPT 
O4g -NOW POKE CLK T0'GET DNA’ 
2468 006336 BIS #CLK, JTXCSR :POKE CLK 
2469 CLR RO 
2470 INC RO “WAIT FOR INTERRUPT 
247] 001376 BNE - 
ete 104000 HLT - INTERRUPT T FAILED TO OCCUR 
24 000423 BR 3$ OUND SV 
2474 -THE FOLLOWING IS THE yniERRUPT SERVICE ROUT INE 
2475 012737 080340 177776 2S: MOV #LEVEL7, “DON’T ALLOW ANYMORE INTERRUPTS 
2476 00631e TST TXCER : DNA? 
2477 100401 BMI +4 
2478 104000 HLT -FALSE INTERRUPT 
2479 042777 O00040 BIC #ONAINTE,@TXCSR ;CLR INTR ENABLE 
2480 012716 010602 MOV #4. (SP). ‘SET UP RETURN LOCATION 
2481 013777 917054 MOV DuTES, aDUTIV j RESTORE TRAPCATCHER 
2482 012777 ooo000 MOV #0, IDUTIS 
24g3 o0o002 RTI 
2485 013777 017054 O06264 3$ MOV DUTIS, @DUTIV “RESTORE TRAPCATCHER 
2486 012777 oo0000 MOV #0, dDUTIS : 
a4 042777 OO0040 006234 #DNAINTE,@TXCSR ;CLR_ INTERRUPT ENABLE 
2489 012737 p00340 177776 4S #LEVEL7,PS ‘RESTORE NO INTERRUPT STATUS 
suet ime THIS TEST VERIFYS THAT TXDONE CAUSES ONLY ONE INTERRUPT 
2492 j SPROVIDING THAT TXCSR I NOT. READ 
oie - pt: ‘ony YEN PvELOP (V2) 
2495 os 
C436 ° VECTOR: 
2497 --NOTE: TXDONE = 1 AFTER A MASTER RESET 
sass ee 
2499 téT20: -SAVE THIS 
2500 “GO TO THIS TEST WHEN THRU 
2501 : T 
2502 ; UP TCHER 
2503 
2504 “ALLOW INTERRUPTS 
2505 “ENABLE INTR ENABLE 
2506 
2507 
2508 2 
2503 HL - INTERRUPT FAILED TO OCCUR 
2511 jhe FOLLOWING 1S THE INTR SVC ROUTINE 
S215 MOV aL EVERE PS Ser Up RETURN LBcaT LOCATION 
2514 MOV #2$, JOUTIV 
516 : PRO ROC RRUET ROES NOT OCCUR 
16 TWICE ( ‘ING FROM THIS 
3517 *SVC ROUTINE 
5518 010716 oo0002 RTI 


-_— + ~~. ee EE 


DODUA-A COMBINED EXERCIZER 
ODDUAA.Pil 


e519 


RUE es ar ee aM ia td 





4 


PRRs aa aa Aaa 


OOOOCOOO200000 
pes b= b= b= bb bb = 





FSF 


>= b= b= = b= b= b= F- - 


DERBR Ewe 


012737 


cae 


8 
8 
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177776 








c0S7Se 
005734 
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: THE FOLENS NTE pe” ROUT TON eal CATON TER THE SECOND INTER 


2s: 
MOV ‘SET UP RETURN TECATION 
STB re -TXDONE = 1? 
HLT : TXDONE SHOULD BE SET 
HLT ; THE INTERRUPT WAS TAKEN TWICE......... 
‘CHECK OUT THE Ve FLIP/FLOP LOGIC 
- ‘IN THE INTERRUPT CONTROL LOGIC 
33: CLR ~—séRO ‘ALLOW TIME TO CATCH SECOND 
INC RO. -IF IT WERE TO OCCUR 
us: NOV bUTIS aniTIV “RESTORE TRAPCATCHER 





BIC wai SIxCSR ‘CLR INTERRUPT ENABLE 
HOV, ‘RESTORE NO INTERRUPT STATUS 


OP ERIFYS a MODE IE Sy SYSTST MODE } 
ATUL TE rope 
bes § ONT 
:: THIS TEST USES BOTH THE RECEIVER & TRANSMITTER LOGIC 
tét21: #21, TSTNO 
sTst 
















-SET MAI 









«SET 


- 
ae 2 


amar iar _ 


3 
ee 
mops 


as 





dag 
xz 


-GO BACK TO CLR Re AND WAIT SOME MORE 
¢ ; SET UP TRAPCATCHER 


<¢ 





SSR SSMS 





‘ALLOW INTERRUPTS 


XDBUF , R3 ‘SET UP FOR ERROR MSG 


ee 


i 


aati, a: a rrr ee 
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11 912709 o000e25 MOV 425,R0 _; EXPECTED CHAR 
11 le73? o000de 001136 MOV wo, COUNT’ -# OF SYNC CHARS TO GET INTO 
"S¢NCRONIZATION 
1 05737 001!72 ISTE SYN YNCNO ;TEST TO SEE HOW MANY SYNC CHARS NEEDED 
11 CD39 001136 DEC COUNT :MAKE IT ONE LESS 
11 000100 ooStl2e 9S: 81S #RINTEN, ORXCSR -SET INTERRUPT ENABLES 
11 052777 000100 005620 BIS aTXINTE, aTXCSR 
il 000137 011234 JMP tte F “FRéy T_XMIT IN INTERRUPT SHOULD COME 
BROOM Txb0 AFTE TER RESET 
il 112777 oO00026 o0Sb12e IS: MOVB 826, JTXDBUF * LOAD SY NC CHAR 
11 005037 001150 CLR S 
1 005002 gS: CLR Re -WAIT FOR INTERRUPT 
i 1 OCT. 
Hide 603535 bp00Rs Se 
1! 002367 BCE 8$ 
11 012737 000340 MOV eLEVEL7, PS PREVENT INTERRUPTS 
OL! O4e777 000100 BIC #TXINTE, JTXCSR ;CLR INTR ENABLES 
11 2777 000100 BIC #RINTEN, JRXCSR 
il 013777 017050 MOV : RESTORE TRAPCATCHER 
O11 012777 oo00000 MOV #0 
11 013777 017054 MOV DUTIS, ADUTIV ; 
90993 O11 O1e777 o00000 MOV 
il 104000 HLT . NTERRUPT FAILED TO_OCCUR 
2601 ATH ae : THIS FAILURE MAY 
eer OO DATA NOT 
a ARH A Fk BE 
Bar TER CAN BE 
2607 011332 oo0s4e BR 7$ <GET OUT OF THE TEST 
Ba -THE FOLLOWING IS RECEIVER INTERRUPT SVC ROUTINE 
2610 011334 012737 os: MOV 7 ; PREVENT INTERRUPTS 
2611 O11342 017704 MOV Ry 
2612 011346 017701 MOV Ri ACTUAL 
2613 011352 013777 MOV DUR “RESTORE TRAPCATCHER 
2614 011360 012777 MOV . 

1 11366 0} MOV but 

l 11 1 MOV . 

17 011402 012716 MOV #48, (SP) *SET UP RETURN LOCATION 
2618 O11406 042777 BIC #RIATEN, CSR -CLR INTERRUPT ENABLES 
2519 011414 O4e777 C TXI ci : 

011422 Ol MOV SAVE COUNT 
2621 011426 RTI 
2622 RECEIVER INTERRUPT SVC ROUTINE 
obe3 THE FOLLOWING IS THE XMITTER INTERRUPT SVC ROUTINE 
5624 O11430 005337 001136 3 DEC QUNT 
625 011434 100403 BMI S$ 
e628 011436 012716 011222 MOV #1$, (SP) T UP RETURN LOCATION 

> (LOAD cthe CHARACTER AGAIN) 

5628 O11442 oo00002 RTI 
2629 O11444 012716 011452 cS: MOV #6$, (SP) -SET UP RETURN LOCATION 
5630 011450 o0000e RTI 


gs 
e646 
2647 
a 
2 
Ee 
aS 
ES 
eg 
ebbe 
2663 
2664 
e665 
es 
Be 
2670 
2671 
2 

2b 

2£74 
2675 
2676 
2677 
e676 
2679 
2680 
2681 
eb8e 
e683 
a 
cE8E 





Oooo 


> P= &» ~ 0 + bo be h-hh RH Re 


SRoinae CRONE RON ch Pea ae 








#2 


Re 


Phe ba Be Fe ne fe Ge Pe Be Pe b= b= 92 bs be Pe be Oe Pe 


eed aed eed eed eed eed ceed eed ond od oad ond ons 


re 
es 


20 
> 


011650 
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.— 
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| 
) 
| 





o0sib2 6 


10S: 


4§: 


Oh a OOOS40 177776 7%: 


012737 


co0d26 O0lle2 TSTee: 


te ——* omwe 6 eee LL A A A Te, 
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-END OF XMITTER INTERRUPT SVC ROUTINE 
- MOVE a WDBUP 









0 ‘LOAD CHARACTER 
BIC aTXtNTE, aTXCSR ;CLR INTR ENABLE 
ECR Re -WAIT FOR INTERRUPT (RECEIVER) 
INC RO 
SNE - 
ING 
CMP 
BGE 
MOV ? -™ ; PREVENT INTERRUPTS 
nov y IV RESTORE TRAPCATCHER 
V TIV. ; 


i e 
. NTR FAILED TO OCCUR 
RECEIVER IN OUT OF TEST 


T 7B 
ec 
1 »SAVE ONLY RXDONE 









NOT MATCH 
FOR ERROR 


3F INTERRUPT 
HS COUNT =I. WEN RECEIVER 


Repeat 20° 
Bala SS Fue BG RBG TE 


ie 
or NG int TI 


I 
i ° T 
SCA Bg Es EOE 
CF : 
¥ TERS TO GET RECACT BIT 


Rr Te Senet eet et React To 












: 

















} FOR MATCH: B/C 
:: THIS TEST fe THE TRANGAITTER AND RECEIVER CHIPS 


hiv 22, TSTNO -SAVE THIS 


—— a 





eo re ee mr ee ee ee ee ee ee ee § ee eee OS 


SRA EES 


SOOUR-A 
DODURA . P 





wy 
LF a 


PEPER REREAD RN DUNT Rs 


wee 


2 Sue 


NN 
--e— 
oO 


Oooo OoO0a0 --«, 
o~ 


+6 — 6 ~ — = »- 
be -2 2 B+ Boe o—~ 6 => ~-o-- 


SIted zee 


Sy ey) dt eee 1 


Sees 












OMBINEC EXERCICER 


Ole737 
Ole? 






x 


or QOowono ao 
V3 & 







gs 


= 
a 





aN 


Ben § 


8 
B 


a 


: 


010400 
1 
001401 

04002 


104401 


+ ~~ 2 er ee ee ee 
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012176 OOlll2 MOV eco 160, 10 0 THIS TEST WH WHEN THRU 
01 001114 MOV FOR GOP 
900400 005136 Bis ahh T, aTXCSR i REGTER RESE 
017026 R3 rioh Uh UP F MESSAGE 
SET Syne oth "i paRIT\ REG $I fo 
030000 IETVE'NOPAR,R4Y  ;CREATE PARAMETERS 
p42 005120 65: ny ,aTXCSR ‘ “SET SEND & MAINT INTER 
eae . a T SYNC SEARCH 
Bt3 0 GET INT rt xe 
The LOGI 
020000 BIS ni -POKE CLK UP 
o20000 BIC ack aT ;POKE CLK K Dour - 
— ik GET ae 8 re I RANTS OYNE NERONIZATION 
BON 
ra a 
HLT ipecact SHOULD NOT BE SET 
D0S026 cs: MOV ‘LOAD PARCSR WITH PARAMETERS 
MOVB “L CHAR 
g00002 001136 4S: MOV : CHARS 
005014 es: Br 
HLT 
go000S 001134 ms MOV -$ OF SHIFTS 
020000 , S ; CLK UP 
arene ae setK STXER SK DON 
C sHiet -8 OF SH 
¢ -8 OF SYNC CHARS 
- TEST NC TO HOM MANY SYNC CHARACTERS NEEDED 
33: eit sRECACT, ESA CeceT 
T T POSSIBLE 
- EAtep Tt TO MATCH 
MOV 
MOV 
BIC 
CMP ? 
BE 
HLT T FAIL ALONG WIT WITH THIS 






TER ERROR 
ical Ey THis FAILED IY 
rig Se 


SCOP 1 
P K TO .DNA COMES UP ON THE FIRST 
iBT OF T THE NeXT CHARACTER IF NO CHARACTER IS LOADED INTO 





em eee eee 





. 


ec 44 
& 
e731 
e7s4 
2755 
e736 
2733 
2760 
2761 
2762 
2763 
2764 
e765 
2766 
2767 
2768 
e763 
2770 
277i 
277e 
2773 
2774 
2775 
2776 
2777 
2778 
27793 
2780 
2781 
27Be 
2783 
2784 
e785 
2786 
2787 
2788 
2789 
27390 
27355 
27% 
e797 
27398 


2 —— oo Cf eK ee = ER See ee Ge ee ne ee 
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- TXDBUF 
GB 


IS seth St ese ;POKE CLK UP 
i 


DNA DID NOT ASSERT 
OSET UP ie ba FOR NEXT SYNC CHARACTER MATCH 


EI? SEYNBEHSSROCER [Syne SEARCH = 0 7 


HLT : SYNC SEARCH SHOULD BE NOT SET 
CMPB #40,R4 f, THIS THE LAST CHARACTER ” 
SNE 6$ 


Py A eh 
oe 








i dF be bh beh hh Be 
rurururururufnitfTy = furufuru 
0-2 bh hh he hae bo 
2NeLRSHE S52 


0 
Q 
p 
8 
0 
0 
0 
0 
0 
0 


INARY COUNT DATA PATTERN ON 
a LOGIC 





















o00027 OOllee TST23: 
pists 012456 Ooollie TEST WHEN THRU 
ei, 
012777 Geooo0o o04S76 
052777 coo4oc O04S74 BIS 
SET MAINTE: s... CLEARED (MTDATA=0° 
912242 012777 010020 oo4SeS hov SMEXT! 
-SET MODE, # OF BITS, PAR 
oo4ss4 nov ssifexT YT obdeeh I 
CLR FOR me 
oouse4 ie oss 
- GET INT SyNCRONTZA 
004532 





7 CLK UP 
YS 
ANT 





004514 
“EXIT... 
hov 49. HIFT -# OF SHIFTS 
— - MOV er - EXPECTED 
CO44EG tt” BIS #CLK, aTXCSR -POKE CLK UP 





‘eo - eee 6 Bees s OOw te" -* ——— ee eee 2 ~~ ee ree SD -e= a ee a a SE 


= ——-———- we |e ——_ 2 oo ee eel ee eo] —— — 


| 
| 


— —— — or 





sogaaaya yeaa eRe 





Glee 


ae 
Be 


00140 


ce 


2 OO 
= 


8 
a 


tae 


= 


ae 


= 










gl ‘ one EXERC ICES 
DODUAR . P 


001132 


020000 
001132 


001134 
Oococ 











MACY 1! 


004450 


001134 


177570 


a 
ee ‘ 





a — 
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ea FOR as & ait YH ELAYS 
a e ial AMT 


Pert... 
ie ¥CLK, aTXCSR -POKE CLK DOWN 
“WAIT FOR CABLE & DRIVER DEL BY is 
hov HOLD, Re ; WALT THIS A 
Re af WAIT 
BNE 2 


: Ol 
see SHIFT ;# OF SHIFTS 
cH a2, SHIFT “TIME TO LOAD NEXT CHAR 7 


TE NEXT CHAR 





u 
RY, aT sLOAD NEXT CHARACTER 















2: fT ;IS ITO? 
*RXDONE = 
SHOULD . ah 
oe ot OMPARE 
ACT 
COMPARE 

4S: 
EOP: 
es: 
1S: -TYPE NAME OF TEST 





AROUND MULTIPLE DEVICES ” 





CES ACTIVE ? 
NO 
“DISPLAY ACTREG 
HAL T SELECT SOMETHING TO RUN 2 ACTREG: 
-SELECT SWITCHES & HIT CONTINUE (PUT SWOO =1) 





ee ee mr ee ee ee ee ee es en et ee ee — oe oo 








- _— — ———=— 2 fF & oe ee SE ee FO —™* 
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op5uAAa. Pil 
2855 012546 900137 001246 a Ip START START OVER AGAIN. 1-10 DESELECTED £¥ EVERYTHING 
Spee bi S560 Bessa navists O0le06 ZERO: nbd #10’ BORE TY NEXT BOER ees at 
seee pi S258 th oc12:4 ROL ROTADD ;UP DATE ROTATING POINTER 
2860 012574 103410 BCS 25 T THE L 
2861 0 BE TEST 
012576 039737 gIT ae tt qe 
seea flee esr3? ER 
2865 Oleble 000137 a IMP 
ob6 12616 O91 2$ MOV 
2868 012624 013737 001202 MOV ce 
8 Ol 013737 001206 MOV I VECTORS 
O01 004 JSR 
2871 Ol2644 OO0441 BR 
e876 REPLAY: MOV ADDRESSES 
JSR SSES 
2874 013737 MOV 
2875 062737 ADD 
287% 013737 NOV -CREATE DURIS 
sere Oise Blarar oy CREATE DUTIV 
2380 0137237 MOV sCREATE DUTIS 
2381 013737 MOV : RESTORE 
000207 RTS 
2883 
3884 000001 OUTCRY: 1 
O06 .BYTE 6,2 
017022 RXC 
ccc: 
2989 005037 CLR 
EP Riete, tebe fe 
Seq2 B35 nov LIGHTS 
2393 013701 MOV 
2894 001405 BEQ 
2895 pN0005 RESET 
28% 004711 LOGICAL: PC, (RL) 
2897 000240 NOP 
2a98 0 000240 NOP 
2399 900240 NOP 
2300 012737 177776 RESTRT: MOV #340 PS -PREVENT INTERRUPTS (PRIO: 7) 
2901 012737 001110 MOV TST RETURN 
2902 000137 JMP 
Eta -SCOPE LOOP AND INTERATION HANDLER 
2206 013022 SCOPE: 
. 44% START OF CODE FOR THE X OR TESTER xeeeee 
2908 013032 oc004e4 BR 4§ i1F RUNNING ON THE X OR TESTER CHANGE 
2509 ‘THIS INSTRUCTION TO A “NOP™(NOP=240) 
3916 013024 012746 COOD04 MOV J84, -(SP} “SAVE CONTENTS OF ERROR VECTOR 


ESE, EE — 


CODUR 
00 
e3ll 
23le 


S414 





See CCRC ER RUEE EERE Ree Crete cis visti pia tania 
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Pil 

















012737 013060 900004 Muy $1770e0 SET FOR TIME OUT 
. b ° 
MoV (P+, a4 TERROR’ VECTOR 
1$: CMP (SP )+, (sb)s :C STACK AFTER A TIMEOUT 
MOV (SP)+, ae4 eee VECT 
001110 2% aGV NEXT. RET ta on F Ese eT TEST IN RETURN 
33: MOV Rex (SP) BET UP STACK OR RTI 
4$: 0h END OF CODE FOR THE X OR TESTER *###24%% 
040000 177570 oni 4 #SW14, SWR ‘LOOP ON CURRENT TEST 7 





3$ 
aTKCSR ;TEST TTY FLAG 
J TKOBR, RO 


IF A rt KEY IS S GO_TQ NEXT TST 
ie ere STRUCK Go. 


T 
fe *CHECK FOR ITERATION CNT FINISH 
G 


ie cer 
RESTORE “BR'38* INSTRUCTION 


sCHECK FOR FREEZE ON CURRENT DATA 


Gorue 7 













a 
- 
- 
Tw 








a3 


rm 





e 












032737 SCOP1: Bir , SUR 
MOV LOCK, (SP) 
1$: RT] 
rade OUTPUT ROUTINE 
.TYPE: MOV 
ROD 
1$: TSTB 





S 





i 


us 
ir 
; 








: 


2$ 
(RS)+,aT TYPE CHAR 
e rt rm aban” UNTIL “O" IS SEEN 


e 


J" 


sASCII STRING INPUT ROUTINE 





NST V (SP), .MSG TMP 
Oeeei, Sbpobe 800 INSTR: Fe (SPI UMP BROUND MESSAGE FOR RTI 
04402 . INSTI: TYPE 


one ee ewe ~~ wn ee eee + ee oe 
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wet ere, eee ow | lf rr er ee ee re > Oe ee ee eee ee eee eee 


- ne —_—2| —_— = _— °° oer © - . 








































odDUAA.P1! 

Spe 13300 MSG: 0 

l i 016150 MOV 8 INBUF , R4 GET STARTING LOC OF INGUF 
2969 013306 Ole703 000007 MOV 47, ‘MAX # OF CHARS 
2979 O133le 1 165562 1S: TSTB  - ATKCSR- =; TTY FLAG 
2971 1 1 BPL 1$ 

1 117714 165556 MOVB  aTKDBR, (R4) “TAKE CHAR 
2973 013384 142714 000200 SICB = #200, (RY) 
2974 Ol lee4e7 000015 CMPB (R4)4. #15 «CHECK FOR CR 
2975 013334 001413 BEQ INSTR 
sa78 ase 165542 25: TSTB TPCSR ;TEST FLAG 

1 Logs7s 165532 165534 MOVB § aTKDBR,aTPDBR ;ECHO CHARACTER 
2979 013352 005303 DE R3 -DID YOU’ TYPE TOO MANY CHARS ” 
2980 013354 001256 BNE 1$ 
2981 013356 104402 -INSTE: TYPE 

BI Bas BR ‘INSTI RETRY 
ose pt 3305 pee INSTRe: RTI 
2386 -CONVERT ASCII STRING TO OCTAL 
2988 011605 -PARAM: MOV (SP) RS ;PUT CONTENTS 
2985 012537 013542 MOV (RS)4+, LOCIM 
2990 012527 013544 MOV ( : 
2991 012537 013546 MOV ( 
2992 112537 013550 MOVB sé 
2993 112537 013551 MOVB sé 
2994 010516 MOV 
2995 005005 PARAMI: CLR 
2996 012704 MOV 
2997 122714 CMPB ) “CR ? 
299g 001420 BEQ -YOU TYPED CR TOO SOON ! 
2999 elie? 1S: CMPB R4). #60 -LOW LIMIT ASCII O 
3000 15 BLT §§ PARERR | 
3001 121427 CMPBOtié«éC RS). #677 *HIGH LIMIT ASCII 7 
309 ogo? 14 ._ on 
142714 CB 2s #60, (RY) -CONVERT TO OCTAL 
2004 152405 B1SB (R454. RS -STORE AWAY ITS AN OK CHAR 
3005 122714 ooo01s #15. (RY) “CR ? 
3008 001406 BEQ LIMITS ;NOW CHECK FOR HIGH BLOW LIMIT CONDS 
3007 906305 ASL RS “ALLOCATE ROOM FOR NEXT CHAR 
3008 006305 ASL 
3009 006305 ASL 
3010 000760 BR 1 
3011 104404 PARERR: INSTER ; 
3012 000750 BR PARAM! 
2018 -TEST TO SEE IF NUMBER IS WITHIN LIMITS 
3016 020537 0123544 LIMITS: CMP RS. HILIM 
3017 101373 BHI RRAERR -THE # IS TOO HIGH 
eat IB 70 rautel ny PEAERE THE # IS TOO LOW 
133705 013550 ee LOBITS,RS TEST BY MASKINGTHE & 

3021 001365 BNE PARERR 
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013546 MOV DEVADR, RY “GET STARTING ADDR OF 
1$: MOV RS, (R4)+ ‘STORE AT THIS ADDR 
oco0ge ADD He. R 
613551 DECB §ADRCNT ;HOW MANY TIMES + 2 ” 
SNE 1S 
RTI 
LOLIM: ‘ 
HILIM: 
DEVADR: 0 
IT 


LOBITS: 0 
ADRCNT=LOBITS+1 
SAVE PC OF TEST THAT FAILED AND RO-RS 
pooce4 001170 .SAVOS: MOV 4(SP) , SAVPC 


64 Svos: 





-——— eo 8 eee er oe See eo; Seer - ee ee wee 
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MCRLF 
MOV 
ADD te 

MOV : ‘ 

; 

MOVE (R : 

MOV a( . 

: ; 

2s: MOV . 

MOVB : 

MOV . TING ADDRESS OF TEMP BLOCK 

3$: MOV : . 

BIC : .. SAVE CHAR 
ADD 
MOVB : 


——— =. <r  e 
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3079 006204 ASR RY “SHIFT FOR NEXT # 
3080 006204 ASR RY ‘DITTO 
3081 006204 aAsR RY ‘DITTO 
ses Bate Bbraee _ i PEC HOR ATR’? 
1365 N 3 ‘00 IT AGAIN ? | 

3084 012703 016254 MOV #MDATA RS ‘STARTING ADDRESS CF MOATA 3LOCK 
3085 114023 us: MOVB (RO), tR3)+ *REVERSE THE ORDER OF NUMBERS 
3086 105337 Ol14O16 DECB CHRCNT DEC CHAR COUNT 
338 l 014017 TSTB eBacnt ‘HOW MANY SPACES ” 
3089 001405 BE 6 ‘TYPE # IF BR = 
2090 112723 000240 cs: MOVB #240, (R3)+ . ”" IN ASCII 
3031 l 014017 DECB SBACHT sDEC 8 AC COUNT 
355 SS 1050 (R3)  ; INSERT "O” FOR TTY OUTPUT ROUTINE 
3094 104402 
3095 O16254 -THIS MESSAGE ; 
spe) — SOOT OH ne ROUTINE AGAIN IF NOT EQUAL TO C 
3098 000002 -RETURN TO PR 
3099 000000 

900000 
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oe 
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- IF 

TF THE CHARACTER 

17605 TFLG: MOV a(SP).RS 

122737 016150 CMPB Osa N, INBUF -IS IT “N™ ? 
001002 BNE 1s 

105015 CLRB 406sC«@RRS)~Ssté«S}ODOD 

000406 BR 
122737 016150 1S: CMPBOtség’ Y, INBUF -IS IT “Y" ? 
001005 BNE 

112715 MOVB ( 

062716 2s: ADD 

oooode RTI 

1044104 33: INSTER 

000755 BR 





-GET PC OF RETURN 
-=PC OF TRAP 
‘MULTIPLY TRAP ARG BY 2 

(SP) OO AT TTT RSUTINE ADDRESS 
) CUBROUT INE ADDRESS 

-GO TO SUBROUTINE 


Bos 
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pp5uaa.P1) 
3135 “ERROR HANDLER 
3137 p20000 177570 .HLT: BIT #SW13, SWR -INHIBIT FRROR TYPE OUT ” 
3139 001130 CMP (SP) LSTERR 
3140 BEQ 
3141 001130 MOV (SP) ,LSTERR 
3142 001220 CLRB  ERRFLG 
3143 13: SAVOS 
3:44 MOV 
3145 oo000e2 SUB 
2146 017400 MOV 
3142 MOV 
148 MOV 
ASL 
ADD 
17700 BIC 
1 l V (F 
Leia yt Be 
- rl 


014316 
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~ 
a8 
oO 
Ga be 
o£ 


177777 OO0leed 
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014264 


ie 





014316 





See 








ae 
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177570 TST 
etsy PUSHRO 
oooode MOV 2(SP),RO 
900000 HALT 
012600 POPRO 
005237 O01le6 EXITER: INC ERRCNT 
032737 00400 177570 BIT er sLOOP ON ERROR ? 
eat he oo2000 177570 any #SW10, SWR -ESCAPE TO NEXT ON ERROR ” 
013737 OO111e 001110 MOV NEXT , RETURN ;SET UP FOR NEXT TEST 
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3191 014374 012706 001100 1S: MUV BSTACK, SP -REINITIALIZE SP 
3192 014400 000177 164594 JMP JRETURN 
3193 014404 o00002 2$: TI 
3194 O14406 oc0001 ERTABO: 1 
3195 O14410 096 002 ‘BYTE 6,2 
3196 O14412 001176 SAVP 
3137 “ENTER HERE ON POWER FAILURE 
3199 
3200 O14414 O10046 .PFAIL: MOV RO, -(SP) -SAVE RO-RS ON PROCESSOR STACK 
3201 O14416 O10146 MOV Ri, -(SP) 
2202 O14420 010246 MOV Re, -(SP) 
3203 O14422 O10346 MOV R3,-(SP) 
3204 O144e4 O10446 MOV RY, -(SP) 
3005 014426 O10S46 MOV RS, -(SP) 
3205 O14430 013746 000024 MOV 24 -(SP) 
3207 O14434 010637 001166 MOV SP,SA -SAVE STACK POINTER 
3208 14440 O1e737 o144S2e oo00e24 MOV ‘SET UP F UP TRAP 
14446 HALT ‘HALT ON NORMAL 
3610 014450 000777 BR : 
3212 -PROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 
013706 OO1166 RESTAR: MOV . ACK POINTER 
Bi 2ebe NOY RESTORE RO-RS 
012604 MOV 
012603 MOV 
012602 MOV 
012601 MOV 
012600 MOV 
012737 014414 909024 MOV -SET UP FOR POWER FAILURE 
012737 O00340 177776 MOV 
012706 001100 MOV 
005037 Oléel2 CLR 
005237 Oléele INC 
001375 BNE 
104410 CONVRT 
014S50 PFTAB 
104402 TYPE 
015266 MPFAIL 
005037 CLR 
005037 CLR 
Ll 
BYTE 
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MREGAD: .ASCIZ <15><12>/1ST DEVICE: RECEIVER CONTROL REGISTER ADDRESS-/ 


MMULT: .ASCIZ <¢<15><12>/ARE YOU RUNNING MULTIPLE DEVICES 7 (Y¥ OR Ni-/ 


<15><12>/LAST DEVICE:RECEIVER CONTROL REGISTER ADDRESS-/ 


/=DEVICE / 
<15><12>/HOW NOW BROWN COW? ...SELECT SOMETHING TO RUN dACTREG/ 





<15><12>/0UT OF RANGE:RETYPE LAST DEVICE RXCSR ADCRESS-/ 
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(15><le> 
/ BOue FAILURE, PROGRAM RESTART AT TEST IN PROGRESS/ 
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01€76e2 33: RIS PC 
90c0o0e TRPREG: ADD g2,(SP) ;ALLOW IT TO “CRUNCH” INTO HLT BACE. 
-IN MAIN PART OF THE PROGRAM 


.ERRTAB: EMO ‘HLT O BIT ERROR ‘GENERAL ) 
;HLT 1 REGISTER ERROR 
‘HLT 2 RECEIVER ERROR 


‘HLT 3 TRANSMITTER ERPOR 


,ASCIZ / = REGISTER ERROR PC/<15><12><1>/REGISTER / 
RECEIVER ERROR PC/<15><12><1>/REGISTER / 
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sVATA_HEADERS FOR ERROR MESSAGES 
-ASCIZ “EXPECTED ACTUAL 


000114 a 
es DATA TABLES FOR ERROR MESSAGES 
' er «668 
SaVR -REGISTER 
SRVRO -EXPECTED DATA 
BY YTE 6 
SAVRI  ;ACTUAL DATA 
.2917400 
ERRST: .BLKW 20 
END 
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EVEL a= Bo5200 
HEvEres 009240 
LEVELS= 
LEVEL7= 240 e372 2334 2432 2475 2489 eSie 2520 2525 S32 2610 
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013476 
L 013SS0 3035 
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013002 
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13S42 
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001130 3133 3141* 3232 
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| MLASTD 
, MLEVEL 
: MLOCK 
| MMULT 
| MPFAIL 
| NGM 
| MR 
| MRANGE 
_ MREGAD 
| MRESET= 1416 1469 1471 1519 1S21 1565 1692 1694 
| 1768 1779 1826 1828 18793 1932 1934 1992 
2126 2204 2315 2353 2442 ia-- 2501 
| MSYNC ae eee 
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| MTSTPC 
| MULTD 1315 2847 


| MVECTO 





1683% 17678 i825 i878 1931 
esuse 26872 27652 239i 2937 


1777, 2000s ONS l3GsiPRA—ié' UZ! 2451 


468% 1518% 1562%  1601% 
2199 e3le% e2349%  e440# 


1477 1610 1646 








LO EOE LOE OL IE LE EO ~— sm ee ee on ee 


DODUR-A_ COMBINED EXERCIZER MACYL1 27(732) 21-0CT-76 13:50 PAGE 75 | 
DODUAR. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
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2237% 249% e258 22 2p8s* e2842% 2864 4 2873% Pt Pi 3421 
J44ye% «6 34S4e) = 459% 39 S71 
PFTAB O14SSC 3234 
POPRO = 012600 6928 3184 
POP1SP= 005726 6908 
POP25P= Derbeb 6948 
PSs =:-177776 Eu 1170 1311% 2318% e2321* 2341" 2368* 23728 2382% 2394" 242% e465* e475 
oso4*  2512% 50% p53 2573% 2593% ec610e 2641% 2671# 2900%  3e2ce 
PUSHRO= 010046 3181 
PUSHIS= 005746 
RECACT= SE BOB 272 40s«2O34—(‘ékmBe:2OCOCPBBO Cee SiS SSBC 
PEPLAY O12646 28728 
RESREG 014320 31788 
RESTAR 914452 32148 
'RESTRT OlsOle 2894 
| RESOS = 104407 3178 
| RETURN 1110 1180% 1347 2901* 2918" 2919 3223 
| RINTEN= 000100 2386 [4u02—ié‘« 4B 2595 
| ROTADD 001214 1227% 1241 le43* 1251% 
RPOKE  O16526 1391 1934 1446 1486 ig22—Ss«é1 SB 
| 1724 2010 2016 2225 a28902CtsiésC344278 
RTS <= 
'RUNIT 912552 2BSb8 
_RXCSR 017022 1380 ae ize ine _ = 
At see ee S42h%  2555% 
Seige Sense Seoes care 
—RXDBUF 017026 4 14 453 1 1546 1576 1584 
: ; * 8 
| RXDOME= 
i  S DODDDD oe L37ee oe 1396% 1431 14S1% 14832 
1b375 1S4 eres 1328 te 1716 l 17492 
1794 180e% 1 1843% Lge 1852 1863 1899 
1949 195e# 1338 1966 19689 20828 2096 2153 
2267 229e% 2 P333% 2334%  2383% 241 8% 2424 
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Sases 58 


1193% 
hat 







wO 
com 
me OK 


* 


Rl =*Q90901 





rr rr rn ee ee” 
' 
’ 
' 


“yo; oul 


R2 =*000702 


RQ =~00083 


ry 


="0008S% 









2 





seoon 


GJ) 
- 
oe 


ReRiKS 









Seine seagTsoree 
Suge 


= 





O08 
Sar 
5 


é 
é 





um © * 


2 





1832 
es 


G 
2 





2 
pe 
[ol 
the 


ASE RE 


-— 
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2 
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T 
IFT 
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w 
~ 
uw 


. SIX = O02e00C 


ae 
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STFLG OOlel? lle3e = 11 74% 
STPSYN= 7338 i618 i6s4 1702 2135 eSSt 


132i 1334 e840 eS2e 2925 eS4s 3137 2179 3186 3188 


oy 





© 


at 


ee 







eeey 
MUreo 
© 
3 


- 
£ 





-— 
wu 
B 


CR ee 


e 
S 





1 
020000 1564 I 2769 2777 
030000 1639 1941 1993 2000 
oocdet 213 e214 ec41 
014000 
Olg2le 
001140 




















TEMP2 

TEMP3 

TEMPY 

TEMPS 256e% 

TKCSR 2925 

TKDBR 2327 

TLAST = 1340 28208 

TPCSR l 2356 

TPDBR 29S8% 

| TRPREG 3573 

TSTNO 1179% 1357% i412% 1467% 1517% 1561* 1600% 1682 4I766% 824% 1977% 
3208 1388 x ix 2198% e2311% e346 2439% 2S44% 26862 2764% 

| TST1 i i 13578 l 

TSTIO 

TST1i 1825 

TSTile 1878 

TST13 1931 

| TST14 1989 

TST1S 2046 

TSTI6 2122 

| TST17 2199 

TSTis 2312 

| TS719 e349 

| TSTe2 1358 
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TST20 O106le 2440 Soude 
TSTel ll 2500 WY g 
TSTee & 
TSTe3 l 2830 
TST2N = HeEEES U 
TST3 
TST4Y 
TSTS 
TST 
TST? 
TST8 
TSTS 
TTST 1330% 1333% 
TXCSR 1370% 1373% 1414% 1416# 
1474 1481% 1Sel* 152% 
1574 1602% 1607# 1613% 
1650% 1653% 1686% 1689% 
l 1784 17912 as 
1841% 184 1 185 
1901# l 1914 ies 
me ae ee 
17% 
ae ee Ge 
2505* 
oe 2699% 
2789% 
2134 e4Sce% 





$Y = 00901e 
. = 017440 
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962 ro age Fo 970 ang hod 1008 ' 78 toe 
161 1020 163 1024 1026 1 35 l 1034 
10608 1354 136 14 14 144 1468 1 
1660 170 171 7 7 A 1 4845 | 
1970 e0le 20e7 0 0 0 2 el 
e233 = ee 39 2243 ecSe }46=—6.s«sehkeSS seb 2D ech = ee 90 
e335 e351 2374 e385 38s e:3 e4e0 «= e4eBtié24HH7L eS08 38 eSe2 
2568 89 2637 e650 = eS e661 e666 OS e7e7 = 7S 
Scuie e793 2802 e808 2818 e822 3210 deeb 33818 33838 
x 
e9b4% 
1149 
1040 3e00% 32el 
1155 
11Se 
1134 
1137 
1161 3120 
1047 1180 2855 
1044 
1131% 
1140 
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fo fen ~ i 1441 1456 1489 pee 1508 1549 too 1625 1661 1708 
PHRARR ERE EAR as 
a a? ne en | re 
2629 
635 
e783 e937 
1359s 1414 1469 1519 1563 1602 1638 1684 1992 2204 2353 
i768 = s«d182BStsC«dL''G 1932 2124 e442 246 # 2768 

TYPTXT 
1308 

SBINAR 2757 

SBLFFE 3377 

SCABLE 7 

SCATCH 778 

SCLRVE 1186 

SCONVR 3060 

SONA 17S5 

, SEQ’ 2829 

| Seren yc i tC 

SGETSY 1274 

SHE ADE 635 

SHLT 3134 

| SINSTR 2361 

_ $1508 1511 isss 

| SMATCH 2673 

| Sree 

_ SRW 

—«$MSG 3237 

| SPARAM e98s 
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SPFAIL 6348 3197 
Haas £348 1°83 1789 «1941 i847) ss18H = s1900-ss1SH7,)——s«19S2 2089 BES e710 18a eH 
2166 S eye 2698 e702 erik : ay : . 
SPOKER bse 1372 tya> 60S saiu79—Cté«‘«*dSQD~SCsC«dLS7'3:sC«CdLHS~SsiédGSL S899) 2000S 2019 Cee 23S 
crac séaBSNB 
See ; res: 
s 1259 1361 14349 i416 1469 1971 1519 1521 1563 1965 1602 1 1638 1640 
l ‘eae «=Cti«d?BS=Sti«dI?7O~—«‘«‘G]SCé«dLBEW:~Ssé‘dB7N:SC«dSBL«Sss1832 0S 1934S 19820 1954 eked ele ees 
. es 5315 2352 2355 e442 e444 So} 2546 2548 2689 2749 #2768 0 
scose CMS 
1 : 2 
8 31C3 
; he 
cae lps 1628 
6348 1368 1423 #1528 %l611 1647 1695 200: 2214 
1B16 1922 
BES 1132 1138 «= so1242)—SsaLA4H—s1? 1153 1156 1159 
1357 1457 1517 1561 1800 1682 1766 1824 ###1877 4«®+19890 1988 2045 
2198 2348 >| p4NsS)Ssa2S44 5764 
STYPE 2s49 
SUN 
uae po 
) 1349 = 1404 ~—sa1459 
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BS 
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MACY LI eri? ge) 


FERENCE TAS 


EXERCIZER - 
c8oss RE 


it 


DUR-R_ COMBINED 


Nr) 
we 


Se sa sae aaa uaeaunwes « 
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di 


1188 1245 28S6 ees? 2875 2877 2679 e9S3 e565 3027 sUbe 3077 3317 313! 


Be 















| 59 
ape 
add 
3153 3473 
ASL 3007 3905 «3129.2Sfss31N9)Ssis3SL)=— ss 3391 )4= 3392 )=S 3393) 38H 3395 
sR 2081 3431 
Bcc 1787 1998 «=s«dl9'S1)—Stsi‘iLLSC(‘<é‘«é 
S¢s 1244 3443 
BEG 1317 13298 «133S)=Siéi‘it3@S)~=SsiaLHOC],:SCté«‘iCN:C«édLCMSS:—(Sst@~=SsSO7)=s«sSHB = 1586 = «1717, s«4730—s 37K 
1732 1795 1805 853 1864 #1906 1917 1959 1970 e0!e 2027 91 3154 
2} ees e252 (Beh StséP 2295 2428 e650 5657 bbl 666 2705 2722 
7s e841 5548 2863 e894 e923 e946 296 297 ©2998 3089 ««3180ti(‘iéS35B 
Gr 2558 >E4C 
. ee 
| gre I 1480 +1530 1533 1574 1613 1616 1649 1652 1697 1700 1764 
| 179] 1649 1851 1 1995 #1902 1904 1915 1948 1955 1957 1968 
| 2003 2066 207 sog8 «4Cs«i3i39—téi‘ékUYté«éz¢dL 2216 2219 2241 c 
: 27139 5413 242 «40S s«C4SBOiCiHSDSCté«éE2’GG 5534 2594 2595 2618 
| 2219 2699 5718 2733 2789 2804 3076 3130 3152 2398 
' SICB 2973 
| ars 1241 - 361 137 1374 1414 1416 1423 1429 
. 1481 i528 l 154 1563 «156 l 1602 
1S17 1640 1650 16 1654 1684 1686 1698 
1770 «=: 1783 1790 i826 ~O ssi 141} 1848 1879 
| 505 2051 eee 208? : ois $736 2167 
sora SSR ee SST Stee ie 
: ae OSI? Sn a a er ee sae 
se oS 2 1s fMLl 34 2242 2259 
; - he % 
Sox 2750 240 cB62 29ee sess spac rey Sree at: 
_ BITB 3020 
| BLO 3019 
 BLOS 2933 
Bar 132 1381 1488 Cts 
mw i Be we ve mm Bt 
‘BNE 1183 1187 a Ce 1591 
: 2035 42s 2a7S 2101 e145 el 2170 
<6. 
cares 
3138 3160 sect 3447 
“PL i624 1660 1811 2062 
. 2 wm EB 
nest 3325 
CLC ie42 1541 2409 
' CLR 1173-1175 178 | 
CaS : 53 
— CLRE 1176 2934 11 
emp 1246 1399 1454 
1852 1905 1958 








C 
i 


v 
1 
£639 
1281 
igs 


26493 
1285 


er 
3082 
3086 


MSINED EXERCIZES 


e6S6 
e754 


3298 
3096 
3091 


e6S9 
2374 
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wmc~) 
“3 £+-@ 


0 
GJ 


96 





By 


a 


1 
3 8 
1432 
1483 
1 
l 
1 
1 
1778 
iss 
ais 
= SCE 


: 
Seve 
es 


Bagae 


AY +4 
OR; 
ss 


zee 





LIGIG) 
Tue 
— 
™N 





GJ 
be 
rv 8] 


See sene 


Ce en ee ee oe oe a 
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<= 
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WiJG) 
Pome 
oe 
@ 
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21-OCT-76 
e734 e811 
e999 3001 
1856 1903 
eSs0 ebe4 
3463 
791 793 
821 B23 
851 8S3 
81 ao 
1] l 
S41 943 
971 603 
1001 ! 
1031 i 
2470 2507 
3405 3407 
1747 1750 
1434 L446 
2010 e20i6 
8g 190 


SRDSRESS 


Gere Bot Ban Bee Bam bs fe pom Be 
me Gam Puen pe Pos Pw hoe = B= Ht 


Sasa 
Po 
Ufle- 





Bg 


2 
—- 





~ 


RISERS 








| 
= 


o-s 





e2es 
E 
fhe 
I 
IP: 
ie 
a 
2287 
es 
a 
ei 
ae 
a 


Ww 
~u 
a 
Tee 


SRRUBRES 





A 
© 
sits 


= 


a 
~ 


E Ra aNiNG 


R 


ty 
~~ 
& 


a 


= 
uw 


Bete he 








BE ahi 


Ns 


3148 


#3 












—s ee eee Oe —_ 


3133 
2149 2169 217) 
2807 2610 e836 
8cs 
833 
s 
$3 
369 
1913 
2733 






e238 
2316 
2366 
e4ee 
2480 
2Sel 
2S75 
2617 220 
e688 2690 
Sere are 
2878 
e336 2937 
3028 )328=s« 3039 
3067 3070 
3184 3155 
3e0S 86. 305 
S404 = S406 


_——_——_—— ees OO ee —-— ee - 


ss -_—"< @ o_—  — oe ern SK Oe Sr ————E ies LOCOS -S-~S—-——-~—» Exe or errrcrh—C err eC — 
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| 
y4i2 41H MBs =3H2OD HDB 54572459 | 


ae ee a A 


1330 28g? e298 2695 


2400 2483 e518 2528 2621 e6e8 2630 2320 2935 2346 e980 2984 cic 






. “~=- = —— ~~ ee ees OK Fee Ole ee 
o 








































3397 
11399 so1aM2)SsaLNS)=— HBS = 1154 1160 
53300 3395 H7HCi‘éiL‘LCOC*«@?7'SS is 5812 3159 3166 ###3170 3179 
1215 Ise? 1380 1435 1487 ~=8 1552 ges 1659 «41708 «4«=s«i72s)—Sti‘z‘S#S80Cti‘étOSH 
2148 4 4«2173—Sts« 2D 2269 5254 a2be 3 4«62pBgsisi—iS(itsitB—C (ass HSE! 
5766 2B17 282s e847 2925 2954 5970 2976 3088 £2157 
3049 «32580 i3266)ié‘«87S:~S—i38277~—Ss« 3287 9997 3099 43307 «#493312 «43932120 «(315 
3332 «2333902SCf«s33462Si«éi32370 3508 3520 3528 
1102 «= «1203S's«a204«=Ss«sa4OS,S—(—i‘éakBEDSiéidkRsi«‘éidLdEHCisiPS Ss ssRIS i212; 
16> «=sdi27l)Stéid72©20fs«iaM@Sstié«d'SND 3195 3235 3536 
632 634 
1414 +1430 1469 1482 1519 1535 1563 1S82 «1602 )2Sfsi«ii1B)2Ss1SB 
1684 1734 1768 1826 1861 | 1932 197 1990 2047 ' 
| 2441 2501 2688 2 2810 
 £QUTV 
ia tre 14 1468 83=s:14 151 l 1562 
1683 153 1767 tae Me 1358 1931 
I 368 aD ai 1 I pie: As isis 
1 i6il 1637 1638 164 1 1767 +=—«1768 
2350 at 1355 i : 5 S686 see 
1478 ©=s-: 1528 20h oil sd I I 1860 
1358 1413 141% 1468 1469 1818 1519 1 She 1563 
1684 1768 18205 18 1 l 1931 i 1989 
3199 5312 «-23]3(—i2si‘iaeSOC«iC(<itiéiL «S200 25011 
IRP 1132 1138 41241 2184 2147 11 1 l 1159 
tage 13g tata HRRRCUka? eae 
1877 1930 1931 1988 1989 ee Ste 2121 glee 
LIST i oe. ek “70B o% fi icy 1144 
1162 1388 #41359°«C tHle—tsidLY 1414 1467 1468 1463 
1563 1601 i602 1 1 1 1 | l 
356 19781873 1380 tS ana 2a 
2500 2501 5544 GS ts«é SHG S25 5259 Soh 268 2764 
"MLIST i 4 634 £648 1126 1135 1138 1144 oL LN? 





--—-- Cre2 ae © FS mr fe 
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13S? i l 14 14 1414 1467 14 
ca) eC 
1877 1878 1879 1938 1931 193¢ 1988 1389 
2123. el38 2199 e200 e2ll e3le 2313 2348 
ese | 2s44 eS45 eS46 e686 2687 tat: 2689 

past 4 28 333 667 rT 1036 1 e3 

RADIX 1357 135 1 LYle 14] 1414 146 1468 
1600 1601 1602 1636 1637 1638 168e 1683 
1877 i878 1879 1930 1931 193e 1988 1985 
ele3 e198 2199 2200 e3il e3le 2313 2348 
e591 2s44 2545 es6 2686 2687 2688 e689 

Rem S 48 

REPT 780 

. TITLE 645 


ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 


* DDDUAA.SEQ/SOL/CRE/PAGNUM/NL : TOC/DS: ERFZ=SYSMAC.CO, DDDUAA.P1! 
RUN-TIME: 40 5! S SECONDS 

RUN-TIME RATIO: 381/97=3.8 

“ORE USED: 44K (87 PAGES) 
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